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TATII PAO..~a DataIteoed

Audiometric and questionnaire data were obtained from 3000 enl isted men

representing three combat branches (i.e., infantry, armor, artillery) and five
time-in-service categories. Subjects were selected at random, in proportion, "

to population sizes, from ten Army posts. All of the data gathering was
accomplished by tihe'.Audiology Officer(s) assigned to each pos

the ut suggest that the prevalence of heari-ng loss is approximately
the same in the infantry, armor and artillery branches. In contrast, there
are substantial differences in the prevalence of hearing loss according to
length of time in service. Further, the problem of premature hearing loss
among U. S. Army troops.affects only the mid- to high-frequency range in the
majority of soldiers, with speech-reception thresholds and speech discriminati(
in quiet frequently remaining within normal limits even in advanced cases of
noise-induced hearing loss. A comparison of reported profiles and profiles
based upon the audlometric data suggests that mar.y soldiers do not appear to
carry the appropriate profile for hearing
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INTERAGENCY NO.: IAO 4745

ABSTRACT

THE PREVALENCE OF HEARING LOSS WITHIN
SELECTED U. S. ARMY BRANCHES

The purpose of this investigation was to derive estimates of the
prevalence of hearing loss within U. S. Army branches suspected to be
high-risk with regard to hearing loss. Of particular interest was the
change in the prevalence of hearing 7oss as service time increases.
Questionnaire data also wev, obtained frc:n high-risk personnel con-
cerning their opinions of their hearing ability, hearing protective
devices, and exposure to hazardous noises.

Audiometric and questionnaire data were obtained from 3000 enlisted
men representing three combat branches (i.e., infantry, armor, artillery)
and five time-in-service categories. Subjects were selected at random,
in proportion to population sizes, from ten Army posts. All of the
data gathering was accomplished by the Audiology Officer(s) assigned
to each post, using locally available equipment. The results of the
testing were forwarded to Walter Reed Army Medical Center for analysis.

The results suggest t-at the prevalence of hearing loss is approx-
imately the same in the infantry, armor, and artillery branches. InFs contrast, there are substantial differences in the prevalence of hearing
loss for the five time-in-service categories, Further, the problem

Li of premature hearing loss anrnq U. S. Army troops affects only the mid-
to high-frequency range in the majority of soldiers, with speech-reception
thresholds and speech-discrimination in quiet frequently remaining within
norial limits even in advanced cases of noise- induced hearing loss. A
comparison of reported profiles and profiles based upon the audi4otric
dta suggests that maVy soldiers do not appear to carry the appropriate
profile for hearing.



FORWARD

In 1971, a survey report (1) of the extent of hearing loss in the
United States Army was published by the U. S. Army Medical Research

t , •and Development Command. The purpose of that report was to provide
some objective data concerning the magnitude of this problem in order
to stimulate the development and implementation of arý effective hearing

V conservation program with the Army. In this .'egard, the 1971 study/ was a success. At present, Audiology Officers are assigned to most of
the major Army posts within CONUS, as well as at some overseas instal-

L lations. The widespread distribution and use of hearing protective
devices within the Army has become a reality. Several Technical Bul-
letins and Post Regulations have been developed in recint years as
guidelines for local hearing conservation programs. The interest in
hearing loss and hearing conservation generated by the 1971 report4: undoubtedly played a role in stimulating these recent positive devel-

4 opments.

Although there were many positive effects of the 1971 study, there
was one negative effect as well. Since the data of that study were based
upon a haphazard sample, they represent the magnitude of the problem

•I of hearing loss in the Army only to a first approximation. Unfortunately,
L despite warnings of the limitations of the data in the 1971 report, many
Sindividuals have used the sample data as prevalence estimates. It is

hoped that the data of the present investigation, which represent
actual prevalence estimates, will replace the data of the 1971 studyI! as the best available estimates of the magnitude of the problem of
hearing loss among hiqh-risk U. S, Army personnel.

In conducting an audiometric survey of this mannitude, the cooner-
ation and technical assistance of a large number of people is required.t The greatest contribution made to this study was by the following
Audiology Officers who were responsible for gathering the data:

Ft. Benning CPT Timothy A. Swisher Ft. Hood CPT Donald R. Bender
ILT John W. Bodi ILT Curtis Paskett

Ft. Bliss CPT Larry E. Dalzell Ft. Jackson CPT William R. NelsonP LT James A. Beauchamp Ft. Knox CPT Richard H4. Dennis
Ft. Bragg CPT Larry Baker CPT Dennis T. Sekine

CPT Teryl Delegrange
Ft. Campbell CPT John Pater Ft. Lewis CPT Jerod Goldstein

CPT Michael Moul ILT Thomas M, Helfer
Ft. Carson ILT Kent J. Neilson Ft. Riley 0T Henry Kinq

CPT Alan L. Croshaw Ft. Sill CPT Stuart Dorow
Ft. Dix CPT Ernest Hepler Ft. Leonard CPT John Laschkewitsch

CPT David G. Cyr Wood

Among other individuals deserving of recognition is COL Robert
Bailey, Commander, U. S. Army Aeromedical Research Laboratory, who was
Project Monitor for this study. He and members of his staff provided valuable
suggestions during the writing of the manuscript, as did Dr. Douglas Tang,
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Chief, Biostatistics and Applied Mathem&tics, Walter Reed Army Institute
of Research. Recognition also should go to Mrs. Eve S. Kaplan, Biometrics
and Information Processing, Walter Reed Army Institute of Research,for her
valuable assistance during the computer analysis phase of the project.
The authors express their appreciation to Dr. Harry W. McCurdy, formir
Consultant to the Surgeon's General in Audiology, for his administrative
assistance during the formative stages of this investigation. Finally,the months spent in data reduction by SSG Dean E. Christ deserve specialacknowledgment.
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THE PREVALENCE OF HEARING LOSS WITHIN
SELECTED U. S. ARMY BRANCHES

BACKGROUND
It has long been evident that noise-induced hearing loss is a

serious health hazard to U. S. Army personnel. However, until relatively

recently, little objective data were available to substantiate this
belief. A pilot investigation of the extent of hearing loss among
Army personnel suggested that hearing loss may be the most common
occupationaliy related disability among U. S. Army troops (1). As
many as 40-50% of all personnel who have oeen in a combat arms branch
jfor more than ten years may develop hearing losses sufficient to inter-
fert with their job performance.

. The purpose of the pilot investigation just refervid to was to
gather hearing threshold data on a sample of Army personnel who repre-
sented a wide rznge of military occupational specialtW. and time in
service in ov-der to get some estimate of the magnitude of the prob-
lem of hearing loss within the Army. The principal goal of that in-
vestleation was to focus attention on this problem and stimulate sup-

; port for the Army Rearing Conservation Program. Data, however, were
4.," j(,qbtain.; at only six Array Posts and probability (random) sampling

was not utilized. Further,. speech audiowtetry was not Included in the
testing. For these reasons, the results of the pilot investigation
are At, definitiv,. They are indicative of the overall magnitude

:"k of the pivblea,-but should"not be used as estimates of the prvi;alence
"of v¶oi-ifldce-•u4 .hearing 'loss within the Army.

Thepr~fl urose Of, the pre~sent investiqation W0S to provide
•rof the prvalence of hearing loss within selected Amii, b-ache- ,ran •i -prov 'l by"the pilot investigation by

'-er Thc .as-• the Ox,. ,i of Ayvv.,posts at hich data were gathered -and
by e,• t ,l n g r dsrio r1, pIg in the-selection ot individuals for study.
I The braches -s-cted fri T.c--this investigation were those
that t4he pil study indiceted had an unusually high occurrence of
hearirg loMs •sng their .prston.ncl (ie., infantry, aywor, artillery).

iitt;%4 •a ~ Of psttVwm r intercvt in vts p te• was toe change in the preva-1,n0c' of htarin loss s s.q,:-,of ti!m 4 servio;e within each branch
-hceaes. �-t•Qu es••tinV eta also were -obtained from the sample of

t >k !.& ." Ai',w piemw*01 C c.•n0.•r their -pinions f 1) their hearing ability,
2)ý hearlivi m~tectve dvei 0 n 4s3) theirz exposure to potenitially

4
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Y 1 METHOD

Subjiects and Sampling Plan

The sample consisted of 3000 enlisted men who were selected ac-
cordinig to branch, time-in-service, and Army post. One-thousand men
each were tested in the infantry, armor, and artillery branches.
Within each of these branches, 200 men were selected in each~of the

follwin fie tme-n-srvie ctegrie: 15-24 ys.,2.57.4yrs.,'
7.5-12.4 yrs., 12.5-17.4 yrs., 17.5-?2.4 yrs. A constant sample size
of 200 men. was used to insure an adequate representation of each of
the five time-in-service categories. Sampling in proportion to popu-

Alation size was not done because this would have resulted in very small
sample sizes for the longer time -iservice categories. The sample of
200 men in each time-in-service category within each bran~ch was obtained

I by random sampling from each of ten posts proportional to the pos.-
population sizes for each time-i-service category within Uach branch.

:L A total of ten different posts were sampled in order to obtain a sample
more representative of the entire Army than might be obtai,,d at a
single post or at a restricted number of posts. The 'Cen posts sampled
were those within C0NUS where Army Audiologists were assigned and
where there were a significant number of men in all three of the branches
of interest. These were: Ft. Benning, Ft. B3liss, Ft. Bragg, Ft.
Campbell, Ft. Carson, Ft. Hood, Ft. Knox, rt. Lewis, Ft. Riley, and
Ft. Sill. Hence the population umnýr irvestigation was infantry,

.~..armor, and artillery personnel at the ten posts who had been on active
duty between 1.5 years and 22.4 years.

Data concerning the post strengths for each combination of branch
and time-in-service category were provided by the Office of Personnel

'5, Operations, The Pentagon. Based upon these data, the sample at each
post was determined for each separate branch and time-in-service com-

. . . .. . . .is tVie sample size and the second number is the population size. The
-~ prcentage in eachi ceil is both the percentage of -the total population

of men at the ten posts, and the pmrentage of _a sample s~ize of 200"
.2- in that combinatilon of branch and time-in-service category at that

post.

1In addition to these 3000. subjects, 300 inductees were trsted during
their first week of basic training, prior to any military. tn~ i exposure.
These consisted of 100 mnq each at Ft. Dix,, Ft. Leonard Wood, and Ft~

SJackson. These subjects were randomly selec~ted ft it the resters5 of
incomirig recruits at each post. These data weiv obtained if) order to

ip provide a ref'erence from which the dat& of the naty.anrvoro and
7 ii artillery personnel could be- evaluated.

.0I



Selection of Subjects and Criteria for IncluSionin Sample

Subjects were selected at random in advance of the actual testing
from lists of the post populations in each separate branch and time-in-

4 service combination provided by the Office of Personnel Operations.
Every effort was made to test the men that were selected. Where this
was impossible (e.g., change in duty station, extended maneuvers, etc.).
alternate subjects were designated. These alternate subjects also were
selected at random from the post population lists. The most common
reason that a member of the original sample drawn at a given post was
not tested was that he was no longer stationed at that post. At some
posts where whole units of men were transferred, this resulted in a
substantial number of alternate subjects being selected. However, the
criterion of random subject selection was adhered to in all cases.
For inclusion in the sample, a man must have spent a minimum of three-
fourths of his time on active duty in the branch in which he was cate-
gorized. Any subject selected for study who, at the time of testing,
proved to be nonorganic was eliminated from the study.

Data Collection Procedures

The audiological testing at a given post was accomplished by the
Audiology Officer(s) assigned to that installation, using locally
available equipment and test booths. Audiologists from each of te
13 posts met at Walter Reed Army Medical Center for a two-day orien-
tation workshop prior to the initiation of testing. At that orienta-
tion, the selection of subjects, the test materials and procedures,
and the profiling system were discussed in detail, in order to assure
standardization in these areas. The threshold technique to be utilized
was also demonstrated at that time. The actual testing of subjects
was accomplished over a four-month period from June 1974 to September
1974. Data were mailed to the Army Audiology and Speech Center, Walter
Reed Army Medical Center, for analysis.

Electroacoustic calibration was performed a minimum of once a week.
All calibration was performed in accordance with ANSI S3.6-1969 (2).
Biological calibration checks were performed daily by the audiologists.
The ambient noise level in each test booth was measured to insure that
it was within the acceptable limits established by ANSI S3.1-1960.

The collection of data from each subject involved: a. Measurement
of Pure Tone Thresholds, b. Measurement of Speech Reception Thresholds,I c. Measurement of Speech Discrimination, d. Profiling, and e. Com-

pletion of Questionnaire.

\a. Pure Tone TIresholds:

All audiometric testing was preceded by it period of at least four-
teen hours during which there was no known exposure to ambient noise
levels in excess of 80 dBA. This requirement could be met by wearing
hearing protectors which would effectively reduce the sound intensity

3
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at the ear drum to a level below 80 dBA. This control was introduced
to minimize any possible effects of temporary threshold shift on the
audiometric data.

"The revised Hughson-Westlake ascending method for establishing
pure tone auditory thresholds was utilized in this study (3). A stan-
dard method was selected for use to avoid differences among the thresh-
olds which could have resulted from use of many varied techniques.
Thresholds were obtained at the following frequencies: 250, 500, 1000,
1500, 2000, 3000, 4000, 6000, and 8000 Hz. Contralateral narrow-band
masking was used when appropriate.

b. Speech Reception Thresholds:

Auditec recordings (Forms A and B) of the C.I.D. Auditory Test W-l
were utilized to obtain speech reception thresholds. Each subject was
familiarized with the list of spondaic words by having hm repeat each
word as it was read to him by the audiologist in a face-to-face situ-
ation. Then, the SRT was established in each ear by using recorded
words presented in a descending manner. Descent was in 2 dB steps
presenting four words at each step until the lowest level was reached
at which two out of the four spondees were understood correctly. This
level was taken as the speech reception threshold.

c. Speech Discrimination:

Copies of the master tapes of the NU auditory test No. 6 (4) were
obtained from the Auditory Research Laboratories at Northwestern Univer-
sity and were used to measure speech discrimination ability. The

. Northwestern University Auditory Test No. 6 is composed of four lists
of 50 consonant-nucleus-consonant (CNC) monosyllabic words. The four
lists have been randomized four times, thus making 16 lists. Testing
with both nonrmal and sensorineural hearing loss subjects indicated
that the inter-list reliability of the NU 6 lists is high (4).

All discrimination testing was accomplished with recorded material
presented at 40 dB above the speech reception threshold. Full lists
of 50 words each were used in all cases. Masking was utilized in the
contralateral ear in all cases where it was appropriate.

d. Profiling:

Once all audiometric data had been obtained on a subject, a profile
was deterined in accordance with induction standards (AR 40-501),
utilizing the values listed in Table 1. The decibel levels reported
in Table 1 have been converted from the earlier standard (ASA 1951,V . Appendix VII, AR 40-501) to the current national standard (ANNSI 1969).
For purposes of this study, a clinically significant hearing loss is
defined as any loss for wsdich an H-I profile is ni t appronpriate.

4



Table 1. Profiling of subjects. Profilin'g was accomplished in accordance
with induction standards (AR 40-501). The decibel levels (dB HTL) have'L i been converted from the earlier standard (ASA 1951, Appendix VII,'AR 40-
501) to the current national standard (ANSI 1969).

* j.Hearing Profile (ISO or ANSI)

H-i Audiometer average level each ear not more than 25 dB at 500, 1000,
2000 Hz, no level greater than 30 d83. Not over 45 dIB at 4000 HZ,

.H-2 Both ears: Audiometer average level not more than 30 Q1 at 500,
...... ...... 1000, 2000 Hz with no individual frequency level greater than 35

# 1 1 ~dB, and 55 dB at 4000 Hz. -R

Better ear must be better than:

500 Hz -30 dB
1000 Hz -25dB
2000 Hz- 25 dB
4000 Hz -35 dB

H-3 Audiometer levels poorer than those listed for H-2 but having a.
speech reception threshold better than 30 dB H-L.

w H-4 ~~~~Audiometer levels poorer than those listed for 12bthvn
speech reception threshold poorer than 31 dBHL

*j~ ; ~e. Questionnaire:

Each of the subjects was required to complete a qustionnaire which
S*was utilized to gain some insight Into their opinion about their hearing

Iability,, whether ear protection had been, worn and what types of noise1'exposure they had experienced. After each subject had completed the
que-stionnaire, he was interviewed by an audiologist to insure 'that each
question was understood and answeved as accurately as possible.

RESULTS AND DISCUSSION

The audiometric data and the questionnaire data for the 300 sub.-
~*~**.jects, will be presented separately in this section nf the report. Thesef data are given-for each time-in-service within eAch branch in Appendices

125



B and C. Audiometric data for the 300 recruits also are presented in
- this secti on.

I Audiometric data
'(S Estimates of the prevalence of each profile for any combination ofbranch and time-in-service categories can be calculated from the data

41 in Appendix B by computing averages weighted according to branch and
time-in-service population sizes. Since sampling at the ten posts fora given time-in-service within a given branch was in proportion to the
post population sizes, the results ir Appendix B are self-weighting andmay be taken as direct estimates of the prevalence of profile categoriesfor each time-in-service within each braunc.

From the audiometric data of the 3000 subjects, the percentages of
H-l, H-2, H-3, and H-4 profiles were determined. For the purposes ofcomparison, means and standard deviations also were computed for each
of the audiometric measures. These data were obtained for each branch
and time-in-service category, as well as combinations of these two fac-tors. Mean thresholds were computed rather than medians or modes because
the mean is the most familiar of the measures of central tendency and is
the most stable measure for small sample sizes such as were encounteredat some posts. It should be noted, however, that pure-tone thresholds

are not strictly normally distributed. This is due to the fact that thetypical clinical audiometer does not measure thresholds better than -10SdB [IL. The fact that pure-tone thresholds are not normally distributed
is a factor only for mean threshold data for a group of listeners, but
does not affect the profiling of -individual subjects. Hence, the preva-" f~~ence estimates presented below are unaffected by this factor. '

Branch

The mean audiograms for the infantry, armor, and artillery branchesare given in Figure 1. These three mean audiograms have been weighted
to reflect the different population sizes for each time-in-service cate-
gory within each branch. Data for the 'ieft and right ears are averaged
in Figure 1 since clinically insignificant differences were observed
between the two ears for the audiometric data. In general, the meanthresholds are ordered in the mid-frequency range such that infantry
personnel demonstrate the best pure-tone sensitivity, and artillery
demonstrate the poorest. These differences in mean audiograms, i.owever,
are relatively small and insignificant from a clinical viewpoint.

.. ..." Figure 2 shvws the prevalence of 11-1, H-2, [1-3, and H-4 profiles
, ~or each of the three branches. The slightly poorer hearing of artillery

personnel suggested in Figure 1 is reflected in a slightly lower preva-
. 'oence estiniate of 14-I profiles in this branch, Again, however, dif-

' ........ ferences anmong the branches 'For each of the profile categories were sma ll..
•. ... These data suggest that, on the average, a soldier does not run a

Significantly higher risk of incurring hearing loss dep-nding upon which

6
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Fig. 1. Mean audiograrns for the infantry, armor and artillery branches.
-Data are weighted to reflect differing population sizes.
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_qof these three combat branches he'enters. WA t is startling, however,
V.is that approximately 20-30% of all personnel assigned to these-three

branches with more than 1.5 years of service have clinically signifi-cant
hearing losses, the majority of which require duty limitations.

Time-In-Service

The mean audlogram for each of the five time-in-service categories
is shown in Figure 3. These data are weighted with respect to the popu-
lation size of each branch within each time-in-service. Again, data are
pooled across ears. A systematic relationship exists between the mean
threshold sensitivity and the time-in-service category such that hearing
loss increases as duration in service increases. It is interesting to
note, however, that the increased reduction in sensitivity for each suc-
ceeding time-in-service category is not uniform. There is a dispropor-
tionate decrease in hearing ability between the 2.5-7.4 yrs. category
and the 7.5-12.4 yrs.'category.

0 1.5-24 YEARS

a 25-74 YEAR4S
so ?-J. YEMS

1 2fý-I1'4YEAR~S
1137-22,4 Vf ARS

40,

rig. 3. Meati audiograms forý the five time-1ný-servc caeoies. Wlt
..... are weighted-to reflect differing population sizes,

The~ estimated pre valence of t-i, tb2t H-3, 4nd *1-4 proffles for
each tiqie-ln-ýservice cotegory is shown in Fligre'4-.- Again, it 'is clear
that hearing ability -decreases as tima-in-service illreasos.. These
data emkinbied with those iU rigure .3 suggi~t iht the Preva ce of
clinically sigpi1ficatit hearing loss U4s relativ ely IIIl (i.e.. less
than 20% for pei-sonnel in these coMbat brantch'eS with :5-0 yeairs in
service or' les) However, for personfie u-ith do-Oroxi Iaotel y tes yealrs
of service or-more, the prevalence of- tirino loss'dramAtically inCreases.
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Fig. 4. Estimated prevalence of personnel with H-1, HI-2, H-3 and H-4
profiles in each time-in-service category.

The effect of time-in-service on the prevalence of hearing loss is K
7illustrated in Figure 5 for each of the three branches -parately.

These data present the percentage of the 200 meen in eac aranch an~d time-
in-service category with clinically significant hearing losses (i.e.,
profile H-1), The slightly greater problem of hearing loss in the
artillery branch, seen in Figures I and 2, is also illustrated in this
figure. Once again, it is clear that the prevalence of hearing loss
increases substantially during the period from 5-10 ye--rs on active
duty. After 15 years of service, the chances that a 1--r)1iler will have
a clinically significant hearing loss are essentially equal to his
chances of having nonial hearing.

Speech Audi ometry

The data in Figures 1 and 3 suggest that hearing loss in the Arty
is alniost exclusively a problem affecting the mid- to hioh-frequency
range, with little hearing loss being observed below 2000 fNz. For this
reason, it is not surprising that speech-reception thresholds and dis-
crimination scores in quiet were relatively normnal for the vast majority
of tUe 3000 subjects. These data ar-e given according to time-in-service
in Table 2.

In addition to the mean speecb-reception thresholds and speech-
discrimination scores (both weighted with respct to branch population
sizes), the estimated prevalence of profiles in each time-in-service
category greater than 14-1 (i.e.. H-2. H-3 and H1-4) is also given in
Table 2. It can be seen th at the mean speech-reception threshold increased

9
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Fig, 5. Prevalence of hearing loss (i.e., profiles H-1) for each
time-in-service category within each branch.

Table 2. Mean speech-reception thresholds, mean speech discrimination >

scores, and prevalence of profiles greater than H11- for each time-in-
service category. All data are weighted to refle.ct differing branch

~j~v.population sizes.

__________________Years in 'ervice ___________

1.5-2.4 2,547.4 7.5-12.4 112.5-17.4 17.5-22.4

SISpeech-Recept.Thres.(dB) 7.7 8.0 10.3 10.6 11.8
Speech-Discrim.Score(%) 98.9 98.3 .97.5 96.8 96.1

R~~~i-Q 11.4 20.7 40.5 46.5 54.2

I ' only about 4 dB3 during the almost 25 years of time-in--servlce studied
in this investigation. Similarly, spetsch discrimination in quiet

* .decreased by an average of less than 3% during the same period. In

10



contrast, the percentage of hearing losses which are clinically sig-
nificant according to the Army's profile system increased by more than
40%.during this period.

SSeveral interpi-stations of the data in Table 2 are possible.
Conceivably, it could be argued that these data Indicate that the
type of hearing loss suffered by most military personnel has little
or no effect on speech communication ability. Such an argument, how-
ever$ would be inconsistent with the view of virtually all military
audiologists and otologists. Rather, these data should be interpreted
to suggest the inadequacy of standard speech audiomietry measures (i.e.,
speech reception threshold and speech discrimination in quiet) in
reflecting the extent of the communication handicap resulting from
high-frequency hearing loss. The speech-discrimination score obtained
in quiet is particularly misleading. It is well documented, both
experimentally and clinically, that the deleterious effects of high-
frequency hearing loss on speech convounication ability are experienced,
not in an artificial listening environment such as a quiet test booth,
but in typical daily listening situations where background noise creates
a competing distortion (5, 6, 7, 8, 9. 10). Estimates of the amount
of time in daily life that speech is distorted range from a conservative[
figure of 50% up to nearly 100% (7). In such listening situations,
an individual with a high-frequency hearing loss can experience con-
siderable difficulty in commnunicating. In addition to diagnostic and
rehabilitative implications, this effect has importance from a coilbat-
readiness point of view, since most combat situations involve a variety
of moderately-.to-severely intense noises. In such situations, indi-
viduals with speech audiometry scores within normal limits may experience
incapacitatinig cooriunication difficulties if they have looderate.-to-
severe high-frequency hearing losses like those of many of the soldiers
tested in this survey.

The data in Table 2 also suggest that basing a classification of
H1-4 splel'* on speech audiometry results (i .e., the speech-reception
thresTOWd mny be inappropriate.. A designation of H-1, H1-2, or H-3 is-

basd po pretoe results, whereas the HA- profile is based upon the-
speech-receptlon thresholds, Changing AR 40-501. by redefining the 11.4
profile s~iiily to ilkrease the number of such profiles to be awarded
certainly is not warranted. H1owever, a change to stress characteristics
of bearing -which tan be expected to be affectod by long-terin military-
type noise exposure would seem justified. The speech-reception thresh-
old and speech-discrimination score in quiet may often stay within
norlifal. limits,, even in advancad cases of nioise-foduced hearing loss
where defini te copmiuni cation handicaps can be documented through other

.clinical tests such as speech discrimination in noise. These data
represent further evidence of the necessity of testing the. speech-
discrimination ability of individuals with highfrqnc aii ls
in a background of noise in order to obtain a valid index of their.
cou-nunication handicap,. H1owever,, before Aiihy Audiologists can'convert
from testing, speech-discrituination ability in) quiet to testi~ng it i n
nolsev the Impac.t o-f thschange must b~e studied,, both from i clini-cal



and an administrative point of view. Compensation schedules probably
would have to be modified to reflect this change, and the type of noise
and signal-to-noise ratio to be routinely employed would have to be
standardized. Clearly, the use of speech audiometry as it is currently
employed to evaluate hearing-impaired Army personnel provides very little
insight into the typical patient's communication handicap.

Precision of the Prevalence Estimates

Estimates of the prevalence of H-l, H-2, H-3, and H-4 profiles for
each branch and time-in-service category are given in Table 3a (data
according to branch) and 3b (data according to time-in-service). All
estimates are weighted with respect to population sizes. In order to
evaluate the accuracy of each of these prevalence estimates, an index
of the dispersion of the data is required. Accordingly, associated
with each of the prevalence estimates in Table 3a and 3b is the standard
error of the estimate.

Inspection of the standard errors reveals that the largest is only
2.2%, and most are well under 2%. Since all of the standard errors were
itisfactorily small, the prevalence estimates derived from the sample

data can be regarded as relatively precise estimates of the prevalence
of each profile category in these three branches and five time-in-service
categories.

Comparison with Previous Research
In Figure 6, the results of the present investigation are compared

with those of Walden, et al. (1). These data represent the percentage
of clinically significant hearing loss (i.e., H-2, H-3, H-4) in the
samples of both studies. Data are given according to branch and are
unweighted sample percentages. Unweighted data are presented because
population sizes were not considered in the earlier study.

SThe results of the present investigation suggest a si'stantially
higher occurrence of hearing loss among infantry and artillery personnel
than was suggested by the earlier survey. In the case of the artillery
branch, the percentage of soldiers with clinically significant hearing
loss in the present sample is mo•re than twice as great as for the 1971
sample. Because a much more rigorous experimental design was employed
in the present investigation as compared to the 1971 survey, the results
of the current study, in all probability, more accurately reflect the
magnitude of the problem of noise-induced hearing loss in these three
conmat branches than do the results from the earlier sur y. In any case,
these new results strengthen the claim made in the earlier report that
noise-induced heoring loss is the number one occupationally-related health
hazard to the U. S. Army's combat personnel.Jiii! Hearing Loss Accompanying A.ing

It is well known that many individuals experience a reduction in
hearing. sensitivity with advancing age, even in the absence of exposure

K.] 12
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Table 3. Prevalence estimates and standard errors. The prevalence
estimate and associated standard error (in %) for each profile category

"41 are given according to branch (3A) and time-in-service (3B). The
standard error associated with each prevalence estimate is given in
parentheses.

3A. Branch

PROFILE

Branch H-1 H-2 H-3 H-4

Infantr 77.4 (1.4) 10.8 (1.1) 11.1 (0.9) 0.7 (0.3)

Armoi' 78.3 (1.3) 10.8 (1.0) 10.3 (0.9) 0.6 (0.2)

Artillery 75.8 (1.4) 9.5 (1.0) 13.9 (lii) 0.8 (0.2)

383. Time-In-Service

PRlOFI LE

Time-in-service 14-1 - H-3 H-4

1,5-2.A 88.5 (1.4) 5.9 (1.0) 5.5 (1.0) 0.1 (0.1)

2-5-7A4 79.3 (1.8) 12.1 (1.5) 7.9 (1.2) 0.7 (0.4)

/7.5-12A 59.6 (2.1) 169(.) 22.6 (1.8) 0.9 (0.2)

12.5-17.4 52.2 (2.1) 15.4 (1.5) 29.7 (1,9) 2.7 (0.7)

17.5-22.4 45.8 (2.2) 18.2 (1.7) 33.8 (2.0) 2.2 (0.6)

13



WALDEN *?oal., 1975

SWALDEN of al., 1971

A LA. .

INFANTRY ARMOR ARTILLERY

BRANCH

Fig. 6. Percentage of subjects in the present study fotu-1d to have pro-
files greater than H~-1, compared with that of Walden, Worthington and
McCurdy (1971). Data are given according to branch.

---- . .. . ;'to intense noise. This nonoccupational hearing loss accompanying aging
was estimateO by Glorig, Pt al, (11) and is reported in Table 4. These
data, based upon the 1954 Wisconsin State Fair Hearing~ Survey, represent
changes in hesaring sensitivity that can be expected in various age groups
due to the normial aging process. The values for 250 and 8000 Hz are taken
fromi Johanssen (12), since Glorig, et al. (11) did not include these
frequencies. The Glorig, et al. and Joharissen data were in good agree-
mont at those frequencies included in both studies, it is apparent from
these data that significant changes in hearing sensitivity typically should
not be expected until an individual i5 in his late 40's or early 50's.
If it is assumeid that the typical soldier in the present investigation
entered active duty in his early 20's, very little of the hearing loss

being asoldier in the United States At-my is a high-risk occupation

with regard to hearing loss. It would appear that the prevalence of
premature hearing loss among combat armis personnel in the United States
civilian population.

Questionnaire Datea

Each of the subjects in the survey was asked questions regardingI,;
his hearing ability, usa of ear protective devices, and exp su)e to intense
noise. In this section of the report, responses to soine of the questions
will be suwnarized according to branch and time-in-service. The complete
data from the questionnaire for all 3000 subjects are sunmarized in Ap on-
dix-C. It should be noted that t'Are questionnaire data reflect each so der's

14 1
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Table 4. Average hedring loss (in dB) due to aging.

Age in years 250 500 1000 1500 2000 3000 4000 6000 8000

20 -29 0 0 0 0 0 0 0 1 3
30-39 1 1 1 2 2 5 5 6 8
40-49 4 2 3 4 7 11 12 13 14
50-59 7 5 6 8 1? 18 20 23 25

.......

~'~ I2pInon of his hearing ability, use of hearing protective devices, and. . .. . . .. .tnoise exposure. Because every subject was tested anonymously (i.e., a
subject's name was not recorded on his audiogram or questionnaire) ,
it was not possible to check a soldier's medical or personnel records to

>~.determaine the validity of his responses to the questionnaire, However,
after comp~ating the questionnaire, each subject was interviewed by an

. .. .. .. .... audiologist in an Wfort to insure the accuracy of those responses.
Becau~se the questionnaire data represent subjective opinions rather than

are reported for the questionnaire data rather than weighted prevalence
estimates.

Hearing Abilt

Each subject was asked to stat-e his current profile for hearing.
'<*2 W~KOf the 1702 nuen who indicated they mnw their current profiles, the

mjrity reported an H-1 profile, while no soldier reported an H-4 pro-
file. A croparison of t~he cutrent profiles of these 1702 men with the

_M ."profiles they would rczeive based upon the OUdiOmtc testing of this
survey are given in Figure 7a and 7b. These data show the percentage of

.'~. 7per.~onrel with N1-ý, H--3, and H-4 profiles in each branch and time-in-
service cct,ýqcy based upon the questionnaire data and the audiomietric
data. It wou~ld appear that a substantial number of these mien, distributed

'~~'among all of the branch and time-in-servics ca.tegorils, do not carry the
ppr--priate profile for hearirng. The discr2pancy betweeni current pro-
files and appropriate profiles is consistently to have fewer H-2, H-3,
and H-4 profiles than would be appropriate based upon their actual hearing.7J abilities.

Each of tne 3000 subjects was asked if he felt he had a h~earing loss.
Almost half (49.7%) 4ndicated their hearing was impaired. If an 4-1profle i takn asnonial hearing, it would appear that more subj-,ts
reeprted they had a heav-ing loss that) actually did, since only 35.6"' of

~' i 15
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D 40n RIT PR FL data , (a) Results accord-
Ai 40in to time-in-service.

*bResults according to
j branch.
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the 3000 subjects did not have H-1 profiles bases upon the audiometric
data. However, AR 40-501, Appendix V111, penilits a certain amount of

Shearing loss to exist under the H-i profile. Perhaps some of the indi-
viduals with H-1l profiles had hearing losses of sufficipt-t mnagnitude to

Wbe voticeable to them. This could account for at least some of the
. .. .. .. .. .. .discrepancy between the audiometri~c and questionnaire data on this point.

The 1467 men who reported a hearing loss were asked to indicate, if
the hearigq 'loss interfebred with a) their abilityv to topw~unic'ate with

~~ I ~~other peopl~e easily, b) their abilityt un~to nsca iutos
and/or c) their ability to perfoyi- their jobs to the best of their
ability, The r-esults revealod that a 'substan~tial majority'of these
subjects (ire.*63.0%) felt that their hearing loss did :iqterfere with

their cotmrnunicaton ability. Yhe fact tat biajori+4 of' the subJ cts
~' ~who reported hearing loss. thought that it inte~rre,,d with soeech co~il-

munication again suqgests the inadequaty of searhrreception thresholds
irnd ~ *J speh scrvlnotiriton in quiet to accuoitely ~'Pfietcnitncto

handicaps. A majority, of the indivilcuals with hearing losses (as revealed
4,.by the auditxlietric data) had speech- reception thresholds and s ' ech1-

discrimination iii quiet within votval iimits, In spite of this, the
data fromi the -questionnaire suggest that nm4iry of these individuals hiad
hearing losses Which interfered with their- speech cocori~uillation ability.

~ ILes thn hlf(44.3") of the 1462 m~en who indicate tehd hea'ritirs
I 1 losses reported that their hearinq Jimpairment interfered with social

16
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functioning, while even fewer (37.4%) responded that it interfered with
their job performance. With regard to the question concerning job per-
formance, a somewhat unexpected trend was observed when the data were
arranged according to time-in-service. A progressively smaller percen-

! Itage of those individuals with hearing loss reported that their hearing
losses interfered with job performance as time-in-service increases.
The percentage ranged from 41.5% for the 1.5-2.4 yrs. category, to 32.4%
for the 17.5-22.4 yrs. group. This was observed, despite the fact that
the severity of the hearing losses of the soldiers with longer periods
of service were generally substantially greater than the hearing losses
of the soldiers with less time in the military. Interestingly, the
percentage of soldiers with hearing losses who thought that it interfered
with communication ability also tended to decrease with increasing ser-
vice time. However, the percentage of hearing impaired soldiers who
felt that their hearing losses interfered with social functioning tended
to increase with increasing time-in-service.

It is not immediately clear why soldiers would report less detri-
mental effects on communication ability and job performance as the hearing
loss progresses, but more interference in social functioning. Gne ex-
planation would be that the demands for communication and job perfor-
mance decreases as service time increases. This, however, appears to
be an unlikely possibility. Perhaps soldiers with considerable time in

.. service and, hence, with more severe hearing impairments, become less
and less willing to admit their handicaps can be effecting their ability.," , to communicate and perform as a soldier, In this regard, it is probably
less threatening to admit that one is socially handicapped, than to
admit to defects related to job perfonrance. In any case, it is highly

- . unlikely that interference with communication ability and job perfor-
"mance is not greater for the soldiers with more severe hearing impair-
ments than for the soldiers with relatively mild impairments.

- ---- The last question asked of the soldiers who reported hearing losses
was what, in their opinion, was the cause of their hearing impairnent.
The overwhelming majority (84.8%) identified noise as the principal
cause. Another 10.7% would not speculate as to the cause of their hearing
loss. The fact that nmst of tfe soldiers who reported hearing loss
attributed it to noise exposure suggests that the ArmiV's Hearing Con-
servation Program has been successful in educating combat personnel

* .of the health hazard created by expus,.re to intense noise.

Ear Protection

Each soldier was asked whether or not he routinely used ear protec-
tion (either plugs or muffs) when exposed to intense noise. Of the
3000 men, 64% reported that they routinely used ear protection. When
viewed according to branch, the data revealed that 61.0% of the infantry
sample, 68.6% of the armor sample, and 62.4% of the artillery sample
routinely used ear protection when exposed to intense noise. The results

Saccording to time-in-service are given in Figure 8. Also shown is the
percentage of soldiers in each time-in-service sample with hearing impair-
Pients (i.e. profile)H-l). No*ice that there is a sharp increase in

..... . . .1 .
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Fig. 8. Percent, e of subjects routinely using ear protectors comparedwith the percentage of subjects having profiles greater than H-!, for
each time-in-service category.

both the percentage of soldiers routinely wearing ear protection and
the percentage with hearing losses between the 2.5-7.4 yrs. and the 7.5-
12.4 yrs. categories. The dramatic decrease in hearing abilities between
these two categories is also illustrated in Figure 2. These data sug-
gest that many soldiers do not begin to use ear protection routinely
until after they have suffered some hearing impairment.

The 1920 subjects who routinely used hearing protection were asked
to indicate for how long they had routinely worn ear protectors in noisy
situations. The results revealed that approximately two-thirds of the
subjects who use ear protectors have been wearing them for only five
years or ,less. Inspection of the data.according to time-in-service
suggests that the majority of these subjects ir. the 1.6-2.4 yrs. and.

J 2.5-7.4 yrs. categories have been using ear protection routinely for , -
about as long as they have been in the military. In contrast., most outhe subjects in the 12.5-17.4 yrs. and 17.5-22.4 yrs. categories have
been using ear protection regularly for substantially fewer years than

they have been in the service. These results illustrate the fact that
a meaninqful hearing conservfdtion program in the Amry, involving the
widespread distribution and use ofhearing protective devices1 is a
relatively recent. developnent.

All 3000 soldiers were asked if hearing protective devices are
readily available to them when they are exposed to intense noise. The
results suggest that the Arby's Hearing Conservation Program is about
90% effective in making hearing protective devices available to cotnbat

18 i::II
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V. personnel. The fact that only approximately two-thirds of these personnel

choose to use the ear protective devices suggests that further improve-
"ment is required in the area of educating high-risk personnel.of the
benefi ts of using ear protection..

All of the soldiers were asked to indicate their attitudes toward.
hearing protective devices. The results revealed that only about one-
third of all soldiers actually like hearing protective devices, while
almost half of the soldiers disliked them. The approximate, ratios, were
true regardless of branch or time-in-service.

Noise Exposure
S. All 3000 soldiers were asked to estimate the number of years they

had been exposed to small arms fire, artillery fire, noisy vehicles,,
noisy machinery, and noisy communications systems. In general, the
results were quite consistent with what would be expected according to
branch. For example, infantry personncl reported the most exposure to

A,, small arms fire and artillery personnel the least. Likewise, exposure
to artillery fire was substantially greater for the artillery personnel
than for armor personnel, who reported more exposure to artillery fire
than infantry personnel. Exposure to noisy vehicles was greatest among
armor personnel, but almost equaled by artillery personnel, especially
as time-in-service increased.

While the vast majority of soldiers in all three branches reported,

at least soimie exposure to small arms fire,• artillery fire, and noisy
vehicles, such was not the case for noisy machinery and noisy cormmuni-
cations systems. For example, over one-third of the entire sample reported
no exposure to noisy flach4nery, with almost one-half of the infantry
personnel indicating no exposuire, On the other hand, 76% of the ant"Wr
personnel and 65% of the artiller.y personnel indicated some exposure to
Snoisy machinery. The 9reatest disparity between branches for noise
exposure was for exposure to noisy conoiunicatlon systems, .Wheieas nearly
two-thirds of the infantry and artillery personnel reported no exposure
to noisy communication systems, two-thirds of the amior personnel reported
at least some such exposure.

In general, armor personnel appear to be exposed to the "largest
number of.different hazardous noises, with the vast majority of these
soldiers receiving potentially damaging amaunts of exposure du'rig:.a
"twenty-year career to virtually all of the hazardous noisesources :co--
monly experienced in a military environnetit. Tie same can be said for
t artillery branch except that they apparently t-eceive a mialmal amount
of exposire to noisy colulioncatiotn systems. Infantry person0•1 • however,seem to receive :s.ubstantially less exposure to •nost of the hazardous
noise sources with the exception of small arms. fire.

Z.., 
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Recruits

The audiometric data for the 300 recruits are presented in Table 5.
Separate data for each of the three basic training posts are given in
Appendix D. Differences among the three posts, however, were extremely
small.

It is apparent from these data that very few irndividuals. are being
inducted into the Army that do not have normal hearing (H-I profile).
Specifically, 97.3% of the 300 new recruits had normal hearing. This
figure is quite comparable to eailier data on the prevalence of hearing
loss among newly inducted Army recruits. Of the 246 new recruits at Ft.
Dix who were tested in the Walden, et. al. (1) study, 97.6% had H-l
profiles. Hence, it would appear that a small, relatively stable, per-
centage of new inductees have hearing losses. The vast majority, how-
ever, enter active duty with normal hearing.

CONCLUSIONS AND RECOMMENDATIONS

Perhaps the most discouraging conclusion that must be reached as a
result of this investigation is that the problem of premature hearing
loss in the United States Army is even greater than had previously been
suspected. Approximately 20-30% of all personnel with two or more years
of service in one of the combat arms branches have clinically significanthearing losses. Among soldier-s with 15 years of service or more 01.e.,

the ArMy's Senior Noncommissioned Officers), the percentage exceeds 50%.
The magnitude of this problem dictates that greater emphasis be placed
on the Amy's Hearing Conservation Program. The educational program,
however, should not be at the expense of de-emphasizing the clinical
management of those soldiers who have already suffered premature hearing
loss. It is obvious that, at thie larger Arvy posts where there are high

"/ a concentrations of soldiers in the combat arms branches, more Army P•,dio-
i ¾ :logists are required. It is unrealistic to expect that one or two

Audiology Officers can effectively manage a problem affecting a quarter
or more of the combat troops assigned to their installation.

! • The results of this investigation reveal that the prevalence of
hearing loss is roughly th'e saime in all three of the combat arms
branches studied. Ahough artillery personnel tend to have slightly

SI poorer hearing than armor or infantry personnel, these differences are
I relatively sma~l, In contrast, there are substantial differences in the

prevalence of hearing loss for the five time-in-service categories inves-
tigated. The differeces cannot be explained on the basis of aging.

." • There are probably two factors contributing to th~is systematic decrease
1 in hearing ability with increasing service tivie. First, it is clear that

the longer and more frequently a soldier has been exposed to hazardous
noise, the greater the probability he will suffer hearing loss. Second,
since an effective hearing conservation program in the Arnly is a rel-3-

I ..il tively'recent developilent, there are many older soldiers still on active
duty who probebly suffered their hearing losses earlier in their career,

270



/ ~. Table 5. Audiometric data for the 300 recruits. The percentage of H-1,
H-2, H-3 and H-4 profiles are given, as well as mean values for pure-
tone and speech audiomnetry.

7.__________________________________________
PROFILE DATA

H-1: 97.3% H--2: 1.7% H--3: 1 .0% H-4: 0%

PURE-TONE DATA

Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean 8.6 7.4 6.0 5.9 4.8 5.9 7.1 9.5 9.9 6.1

S.D. 7.5 7.5 7.7 7.5 7.8 8.4 9.5 10.7 12.0 7.5

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

41' .- Mean 7.8 7.2 5.8 6.0 5.3 6.9 9.3 11.0 12.0 6.11

S.4 6.8 6.7 6.9 7.7 7.0 8.0 19.4 12.1 12.5 5.9

SPEECH AUDIOMETRY

Right Ear Left Ear

SRT DISC. SRT DISC.

Mean 5.5 98.3 Mean 5.7 98,3
..... .... .0. 8.1 6.1 S.D. 5.8 4.8

before the widespread use of hearing protective devices was giveLt conmlland
emphasis. It is reasonable to assume that, in the future., the prevalence
of hearing loss will be more comparable across tiine-in-service as moreand more soldiers will have used hearing prtciedvi1 otnl
throughout their military careers.

The results of this investigation suggest that the problem of pre-
mature hearing loss among United States Arily troops affects only the mid-
to high-frequiency range in the majority of soldiers, with speech-discri-
mination ability in quiet frequently being unaffected. Becas of this,

4.1

.......................I.......................
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most soldiers with noise-induced hearing loss may be able to communicateadequately under ideal listening situations. However, under difficult
listening conditions, such as are encountered in a typical combat envi-

,.ronment, the effect of hearing loss on communication ability often will
be devastating. Because of this, the clinical evaluation of the hearing
of Amy troops should include speech discrimination in noise. Currently,this is not routinely included in the standard hearing evaluation admin-
istered by Army Audiologists. Further, detailed study of the effects of

.,.-. . . . . . hearing loss on communication ability, and job performance in general,
should be initiated. This research should be oriented to the combat
readiness of soldiers with noise-induced hearing loss.

One of the more revealing findings of the current investigation
is that many soldiers do not appear to carry the appropriate profile for
hearing. Since the profile system, and the system of duty limitations
that are associated with it, are intended to insure the health of the
individual soldier and the battle readiness of the Army, it should be
rigorously administered. Associated with this problem is the need for
more frequent monitoring audiometry, especially among high-risk per-
sonnet. However, maximum use of the additional information obtained
from more frequent monitoring audiometry can be made only by the develop-
ment and utilization of a standard hearing conservation data form that
would accompany a soldier's heatth record as he -hanges duty stations.

In light of the tremendous amount of time and energy that went intothe execution of this study, it must be concluded that this is not avery convenient method of estimating the prevalence of hearing loss among

U. S. Army personnel, or of evaluating the efficiency of the Army's
Hearing Conservation Program. It is likely that the only efficient
method by which close scrutiny of this problem can be maintained is by
implementing a computerized central hearing conservation data registry
on an Army-wide basis.

Although the data of this investigation dictate several pessimistic•.conclusions concerning the problem of noise-induced hearing loss in the

-.United States Army, there are some encouraging conclusions to be drawn
from this investigation as well. It would appear, for example, that the
availability of hearing protective devices to combat arms personnel is
nearly total. Further, there is clear evidence that the Army's Hearing
Conservation Program has been increasingly successful in recent years
in encouraging high-risk personnel to routinely use hearing protective
devices when exposed to hazardous noise. Full participation in this
program, however, has not been achieved.

Noise-induced hearing loss is the most prevalent occupationally-
related health hazard among United States Army troops. It is prevent-
able. To reduce the prevalence of hearing loss in the Army to accept-
able limits, however, will require the maximum implementation of the
Army's Hearing Conservation Program.
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4 1APPENDIX A

SAMPLING PLAN

............... The three tables in Appendix A give the sampling plan for each
. . . . . ..... of the three branches studied. Within each branch, sample and popula-

tion size are given for each post and time-in-service. A total of 1000
soldiers were tested in each branch. Within each branch, 200 men were
tested in each of five time-in-service categories. The 200 men in each
time-in-service category within each branch were distributed across the
ten posts. The distribution of these 200 men was proportional to the
population sizes at each post for that branch and time-in-service. The
first number in each cell is the sample size and the second number is
the population size. The percentage in each cell is both the percentage
of the total population of men at the ten posts, and the percentage of
the sample size of 200, in that branch and time-In-service category at
that post.

.4.

-...
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fr INFANTRY

Length of Time In Service (years)

POST 1.5-2.4 2.5-7.4 7.5-12.4 12.5-17.4 17.5-22.4 TOTAL
BENNING 11 26 29 30 33 137

546 1131 294 364 283 2618
I5.65% 12.98% 14.61% 19.17% 16.31%

BLISS 3 4 4 3 7 21
142 180 44 31 62 459

1.47% 2.07% 2.19% 1.63% 3.57%

BRAGG 40 43 50 51 52 236
1881 1926 506 483 459 52,951>................ 19.45% 22.08% 25.15% 25.43% 26.46%

CAMPBELL 48 15 16 18 17 '114
2324 665 161 169 149 3468
24.03% 7.63% 8.00% 8.90% 8.59%

CARSON 24 23 21 16 14 98
1157 992 212 150 121 26321 11.97% 11 .38Z 10.54% 7.90% 6.97%

'4710 26 34 31 22 1 3
12;A 1463 307 210 155 340813.17% 16.79% 16.26% 11.06% 8.93%1~

KNON' 4 7 10 16 17 54
209 9.83 '100 148 144 884

2.16% 3.25% 4.97% 7. 79 "4 8.30%

LEWIS 21 23 21 19 18 102
1025 998 213 176 156 2568~.410.601%) 11,45% 10.59%, 9.27% 9.00%

970 9.03 153 147 173 2346
10.03% 10.36% 7.60% 7.74% 9.97%

.. ~SILL 3 4 2 2 4 15
' "142 175 2221 33 393

1.47% 2.01% 1.09% .1% 1.0

ATOTALS 200 200 200 200 200 1000
9669 8716 2012 1899 1735 24031

~} .. i25



ARMOR

{Length of Time In Service (years)

POT .- 2.4 2.5-7.4 7.5-12.4 12.5-17.4 1.-22.4 TOTAL

BENNING 4 13 10 10 11 48
53 160 25 28 26 292

1.84% 6.43% 4.76% 4.76% 5.59%

BLISS 17 20 18 15 14 84
246 253 46 45 32 622
8.55% 10.17% 8.76% 7.65% 6.88%

'4BRAGG 8 16 11 9 9 53
117 201 30 26 20 394

4.07% 8.08% 5.71% 4.42% 4.30%

CAMPBELL 2 4 3 2 5 16
33 52 7 5 11 108

1.15% 2,09% 1.33% 0.85% 2.37%,1

CARSON 39 24 33 28 25 149
564 295 86 81 57 1083

19.60% 11.86% 16.38% 13.78% 12.26%

HOOD 58 49 45 40 41 233
831 618 118 117 96 1780

28.86% 24.85% 22.48% 19.90% 20.65%

KNOX 27 32 48 67 72 246
379 393 129 200 168 1269

13.17% 15.80% 24.57% 34.01% 36.13%

LEWIS 17 14 7 9 8 55
246 169 18 27 18 478

8.55% 6.80% 3.43% 4.59% 3.87%

RILEY 27 25 22 17 15 106
392 307 57 5036 842

.13.62% 12.35%, 10.86% 8.50% 7.74%
.. ..... SILL 1 3 3 3 0 10

.>17 39 9 9 1 75
Sj0.59% 1 .57% 1.72v 1,54% 0.21%

TOTALS 200 200 200 200 200 1000
2878 2487 525 588 465 6943



ARTILLERY

Length of Time In Service (years)

1/ OST 1.-2.4 2.-7.4 7.5-12.4 12.5-17.4 17.5-22.4 TOTAL
BENNING 3 14 10 6 6 39

62 203 30 18 17 330
1.52% 6.91% 4.78% 3.20% 3.06%

BLISS 3 6 5 5 8 27
68 91 15 15 21 210

... ( 1.67% 3.10% 2.39% 2.66% 3.78%

BRAGG 35 39 29 27 28 158
705 568 92 76 79 1520

17.28% 19.33% 14.65% 13.50% 14.21%

ICAMPBELL 19 10 11 11 11 62
387 145 33 30 31 626

. Ž>.9,48% 4.93% 5.25% 5.33% 5.58%

CARSON 25 18 17 20 18 98
518 266 53 56 51 944

12.69% 9.05% 8.44% 9.95% 9.17%

....... . .1 . .. H OD 33 31 36 29 28 157
674 450 113 81 78 1396

16.52% 15.31% 17,994. 14.39% 14.03%

KNOX 5 8 4 5 8 30
1105 119 12 15 22 27312.57% 4.05% 1.91% 2.664% 3.96%

LEI 19 16 22 16 11 84
385 238 68 44 31 766j9.43%, 8.10% 10. 83%4 7.82% 5.58%

I !RILEY 22 16 14 12 9 73
~,. .441 23 533 24 780

SIL10.81% 8.06% 7 .17% 5,86% 4.32%

SIL36 42 52 69 73 272
73C 622 167 195 202 1922

18.03% 21.16% 26,59% 34.63% 36.31%

TOTALS 200 200 200 200 200 1000
14081 2939 628 563 556 8767

,V*~ j27



APPENDIX B

AUDIOMETRIC DATA

The 15 tables in Appendix B give the audiometric data for the 200
soldiers in each time-in-service category within each branch. The pro-
file data give the percentage of personnel with H-I, H-2, H-3, and H-4
profiles, the pure tone data give the mean thresholds (dB HTL, right
and left ear) at each frequency tested, including the pure-tone average
(PTA) and the speech audiometry data give the mean speech reception
thresholds (dB HTL) and mean speech-discrimination in quiet scores (%
correct, right and left ear).

.1.!
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PROFILE DATA

*H-i: 88.5% H1-2; 6.0% H4-3: 5.5% H4-4: 0%

*~-~Z~i~ti:4#< fPURE TONE DATA

~.4. ~; - .Right Ear

6f_250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Me an: 9.7 93,38.9B 8.9 8.1 11. 16.6 19.3 17.7 8.

-S0: 7.3 7.4 7.6 8.0 8.0 12,3 1", . 1948 17.9 7 L
~~ - Lef t Ear ____

21700 3400 400960-------- I000PT

vzI 1-8

lea Ii. 7. 1-
I b IlWan: 7.7 99.0 $a: 7

%4~ 
0 . 5 , j~

------- a

t 1 29



CATEGORY: Infantry, 2.5-7.4 yr5.

SAMPLE SIZE: 200

PROFILE DATA

***.H-1. 80,0% H-2: *12.5% H-3: 6.5% 11-4: 1.0%

JRE TONE DATA

RightEar _________

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 9.2 9.3 9.0 8.5 8.2 13.6 1F.2 22.9 21.1 8.8

S.D.: 6.8 6.7 7.0 7.4 7.8 13.5 18.1 20.3 19.9 6.2

* Ž~~.-Left r;ir

1250 500 1000 1500 2000 3ý1OO 4000 6000 8000 PTA

SMean: 10.0 9.9 9.8 9.6 10.2 10.6 22.0 25.3 21.5 9.9
Si..: 8.23 9.0 8.8 9.9 10.8 17.1 22.0 21.8 21.2 8.65

.. ......

SPEECH AUDIOMETRY

I

_____ RightEar Left Ear

SRI DISC. SRT DISC.

Mean: 7.3 98.1 Mean: 8.0 98.3

S .0.: 6.1 6.7 S.D.: 8.4 6.2

30
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CATEGORY: Inftantry, 7.5-12.4 yrs.

. .. .. SAMPLE SIZE: 200

PROFILE-DATA

H-1: 59.0% H-2: 18.5% H-3: 22.3% H-4: 0%

. . . .. . . .PURE TONE DATA

Right Ear
"0 8000 PTA

50500 1000 1500 2000 3000 4000 6000 80 T
... .. ..

Mean: 9.0 9.8 10.2 10.8 13.1 22.5 30.0 34.5 31.2 11.0

IS.D.: 7.8 7.5 7.4 9.2 12.4 17.9 23.6 26.4 24.1 7.5

~~Lef Ear_

25.0 500 1000 1500 2000 3000 4000 6000 8000 PTA

irMean: 9.8 10.2 10.3 12.1 15.2 26.1 35.2 38.1 34.1 11.8

IS.D., 7.2 6.47 7..9 1,1.0 14.2 21.8 26.528Q.1271.7.9

Right.Zor efEar

SRT ~ ~ ~ ~ ~ ~ R DISC.______________

Mean; 9.4 98.0 lMean: 9.9 9(7.3

3.9* S.D.: 7. 5.3

31
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CATEGORY: Infantry, 12.5-17.4 yrs.

. SAMPL.E SIZE: 200

PROFILE DATA

H-: 54.0% H-2 14.5% H-3 28.5% H: 3.0%

PURE TONE DATA

f .*.Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 8.6 9.0 10.8 12.0 13.0, 26.0 37.7 41.3 38.3 11.0

S.D.: 7.8 7.5 11.1 11.9 14.9 21 .9 26.8 30.0 27.0 9.9

Left Ear

I250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 8.7 9.2 10.0 11.9 15.5 29.0 39.6 43.0 37.2 11.6

.~SD: 7.0 7.2 10.1 13.0 10.0 23.7 28.3 29.9 27.0 9.6

SPEECH AUDIOMETRY

.y1..j Ri~ht Ear -STLeft Ear

SRT DISC. STDISC.

itMean: 9.3 96.9 Mean: 9.7 96.5

S.D.: 8.8 5.5S.: 9589

... ~ K32



CATEGORY: Infantry, 17.5-22.4 yrs.

ISAMPLE SIZE: 200

PUREONIE DATA[

H-1: 49.5% H-2: 16.5% H-3: 32.0% H-4: 2.0%

Right Ear

25 90 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 9.2 9.9 12.2 13.8 16.5 29.3 40.8 43.5 42.0 12.7

S.D.: 7.9 8.6 8. 091. 2827.6 30.2 271 9.2

Mean: 102 10.6 1.3 14.5 16.9 31522.3861411.

j ,~~ E aLeLettEEr

Mean: 1021.0 . 96.2 1ea.: 1793114234.142. 1357

IS.D.: 9.1 *.. 10.7 S.D. 12.2 11.2

Ji~i 33
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CATEGORY; Arnor, 1.5-2.4 yrs.

SAMPLE SIZE: 200

PROFILE DATA

.1H-1: 91.0% H-2: 4.5% H-3: 4.0% H-4: 0,5%

PURE TONL DATA

Right Ear

250 500O 1000 1500 2000 3000 4000 6000 800 ýPTA

Mean: 7.7 8.6 9.3 9,2 8.4 12.5 16,c, 17.0 15,0 8.8
f.S.D.: 7.0 6.5 7.1 7.3 7.8 10.3 14.6 14.3 14.,9 6.2,

Left Ear ____________

.250 500. 1000 1500 2000 3090 4000 6000 89000 PTA

'l~ean: 6.9 7.4 8.1 8.i 9.4 1313 16.7 19 16.6 8.3
S.D.: 5.7 5.6 7.0 7.3 9.1 11.5 14.2 _16-.5 §._2.~

-- ;,P EECHt AUDIOMETRY

ST DISC.. IC

Mean: 7.4 98.8 M4ean:- 7.4 98.8

'K... 34,



CATEGORY: Armor, .5-7.4 yrs,

SAMPLE SIZE: 200

PROFILE DATA

*H-1: 79.0% H-2: 13.5% H-3: 7.5% H-4: 0%

PURE TONE DATA

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

I Il1an: 8.0 9.1 10.0 10.3 10.4 14.8 20.8 21.5 19.6 9.9

S.D.: 8.4 9,5 9.7 10.0 11.4 15.2 18.4 20.6 20.4 9.4

Left Ear__ ___

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

SMean: 7.3 8.5 9.8 '10.2 11.2 16.5 21.7 24.1 21.3 9.7

S.D. 6.1 6.8 8.0 8.8 10.6 15.9 20,2 21.5 20.3 7.2

... ....
SPEECH AUDIOMIETRY

jRgh ~Ear Left Ear_ __

Mean: 1.9 98.3 Mean:- 7.9 98.9

S.D.: 9.2 1.3 S.: 6.1 2.1



CATEGORY: Armor, 7.5-12.4 yrs.

* SAMPLE SIZE: 200

-. ~ PROFILE DATA

H-1: 65.0% H-2: 14.5% H-3: 19.0% H-4: 1.5%

I PURE TONE DATA

250 500 1000, 1600 2000 3000 4000 6000. 8000 PTA

Mean: 8.3 9.7 11.1 12.0 13.9 21.3 29.2 33.6 30.3 11.5

IS.D.: 9.0 8.8 9.8 11.6 15,3 20.5 24.1 25.4 25.4 9.8

250 500 1000 1500 2000 3000 .4000 6O00 80.00 PTA} 1Mean: 8.2 9.5 11.1 12.6 14.0 24.3 33.3 37.0 32.8 11.5

.IS.D,: 8.1 8.4 10.3 11.9 14.3 22.1 25.7 263 25. 9.5

S11 PEECH UI O1ER

Riht a. Lof tEar.

SRT DISC. SRT mgS..1 M-,n: 10.5 47.7 Mean: 10.0 97.7

S. 12.0.:. 8.8 44.4
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CATEGORY: Armor, 12.5-17.4 yrs.

SAMPLE SIZE: 200

PROFILE DATA

H-i: 52.0% H-2: 18.5% H-3: 28.0% H-4: 1.5%

PURE TONE DATA

Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 10.1 11.3 13.5 15.4 16.7 26.2 34.4 38.1 37.8 13.9

SD: 11.2 10.9 11.6 14.0 15.3 18.4 22.9 24.8--26A~i

Left Ear

260 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 9.7 11.4 12.6 15.4 18.3 29.3 38.7 4. 85 1.

I S.D.: 8.3 8.7 10.0 12.3 15.2 21.0 24.8 26.7 27.0 9.9

SPEEC14 AUDIOME~TRY

..RI~ht Far L eft Ear

S5RT_ DISC.' SRT Wlsc.

t~ei I 1i8 970Mean: 12.0 9

S.D.; 10.94.1 . S.D.: 54 1s

37
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7. -

ICATEGORY: Armor, 17.5-22.4 yrs .

SAMPLE SIZE: 200

PROFILE DATA

H-1: 44.0% H-2: 21.5% H-3: 32.5% H-4: 2.0%

* PURE TONE DATA

Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

---------- Mean: 9.8 11 .2 13.0 15.9 18.6 31.3 42.2 45.4 43.7 14.2

S.D.: 8.2 8.6 9.9 10.9 15.2 21.2 25.9 28.3 27.9 9.9

I Left Ear

50 1000 1500 2000 0 3000 4000 6000 8000PA

IMean: 9.9 12.012.8 17.8 22.3 35.2 43.6 48.8 45.3 15.6
S.D.* 10.611.4118 15.7 19.5 23.8 25.0 28.6 26,7 12.3

b........

SPEECH AUDIOi4EIlY

Right Ear Lft ar

SRT DISC. SRT. DISC.

iMea n 12.0 96.3 Mean-, 13.2 95.9

S .jS.D.: 9.0 5.8 $JJ.: 11.1 . 91

N. 38
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CATEGORY: Artillery, 1.5-2.4 yrs.

SAMPLE SIZE: 200

PROFILE DATA

H-1: 87.b% H-2: 6.5% H-3: 6.5% H-4: 0%

PURE TONE DATA

Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 11.3 10.G 10.2 9.5 9.9 12.6 16.6 18.0 15.7 10.2

S.D.: 7.7 6,.6 6.2 6.8 8.3 12.6 16,2 19.0 16.7 5.7

I ~~~~~~Left Ear __________V.

250 500 1000 1500O 2000 300u~ 4000 6000 8000 PTA

4 >Mean: 10.0 9.8 9.9 '10.0 9.9 '13.; 16.0 18.9 16.6 9.7 1
.S.D.: 6.5 M~ 6.3 8.5 10.2 13.3 '15.7 18.9 17.8 6.1

.. ~SPEECH- AU01044ETRY

Ri~h EarLeft Ear

SR ISC.SR Dsc.

Mean: 8.8 98.7 Mean: 8. 98.7

S.D.: 5.7 2A~ S.D.: 5.8 3.?
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/ CATEGORY: Artillery, 2.5-7.4 yrs.

SAMPLE SIZE: 200

A A~ PROFILE DATA

H-1: 77.5% 1H-2: 9.5% H--3: 12.5% H1-4:- 0.5%

* ~PURE TORIE DATA
JQ A

A Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean. 11.7 10.6 10.1 10.0 .10.2 16.8 22.1 23.2 21.3 10.4

S.D.: 7.1 6.1 7J 8.2 10.2 16.7 20.6 20.5 19.5 6.6.

25 00 1000~ 1500. 2000 ZýOOO 4000 6000 8000, PTA...,

m~ean. 10.4 9.9 10.2 10.~4 11.1 17.6 23.5 26.7 23.6 10.4

.0:. 6160 7 3 .9, 11.6 17.j _21.6, 2~3.0. 21 6- _6.7

f .. SPWEECH JAU01A0METR~

STDisc. 5RT'.

i..8
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7 CATEGORY: Artillery, 7.5-12.4 yrs.

SAMPLE SIZE: 200

PROFILE DATA

4H-1: 56.5% H-2: 14.0% H-3: 26.0% H--4: 3.5%

PURE TONE DATA

Right Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean, 11.7 11.0 12.8 14.1 16.8 26,4 34.0 38.0 34.6 13.7

S.D.: 8.0 7.6 8.2 10.2 15.5 21.3 35.5 26.6 25.8 8.5

Left Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 11.3 11.8 12.5 15.3 18.1 30.4 36.9 40.9 35.1 13.9

7 ... S.D.: M, 8.0 8.3 12.2 15.9 23.6 27.5~ 28.8 26.3 8.8

SPEECH AUDIOMETRY

Rihht Ear Left Ear

SRT DISC. SRT DISC.

Mean: 11.9 97.3 Mean: 12.7 96.9

SAD: 7.7 4.7 S.D.: 8.3 5.8
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I SAMPLE SIZE: 200

PROFILE DATA

H-i: 46.5% H-2: 15.0% H-3: 35.5% H-4: 3.0%

PURE TONE DATA

Right Ear

f250 500) 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 13.1 11.9 12.3 15.8 18.5 30.3 38.6 40.3 38.6 14.2

S.D.: 8.4 7.6 8.0 12.6 16.7 25.3 27.1 28.3 26.0 9M

Left Ear

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 11.9 11.9 12.5 16.2 20.4 33.7 41.9 43.8 39.2 14.9

S.D.: 7.1 7.8 10,5 14.5 19.4 25.2 27.4 28.0 26.1 10. 6

SPEECH AUDIOMETRY

Right LLeft Ear

-TDISC. SRT SC

'4ean 12.b 96.4 Mean: 13.2 96.0

S.D.: 8.1 6.6 S.D.:. 10.7 7.3

42 1
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. 1.CATEGORY: Artillery, 17.5-22.4 yrs.

~~~ ~SAMPLE SIZE: 200 POIEDT

4 ~ 24"14-1: 36.0%. . 1-ý2:z 290.5% IN-3:. 05 ~ f4 30 ,

,~.... .PURE TONE DATA

7-. 50 coo 100.0 1 0 60~o 3000 4000 6000 8000 PTA

Aan 13.6 12.2 13.7 16.5 20.4 33.-6 42.1 45o6 42.6 15.6

S.D.: 8.3 8.2 8.5 13.4 1.7.9 24.8 22.5 29.2 203.6 7.7,

' ~~~~Lef t Ear ________

... C.. - ~2Sf) .500. 10Q0 1500O200030 00 00800PA
_60 W-2, I

t. . Man: 12.0 12.4 12.5 16.4 20.1 35.7 42.8' 469.9 43.0 14.9

SPEECH AuJIWEh

Aight,} R btar . . Lt Car
"UT.. 9. c--9

2'>Mean: 13.0 StSHears.: 1. 96.4ý

S.D: sA) __ _ __ _ __ _ __ _ __

74QVS~.. h..70



•I

APPENDIX C

QUESTIONNAIRE DATA

- The 15 tables in Appendix C give the questionnaire data for the
200 soldiers in each time-in-service category within each branch. The
numbers indicate the number of soldiers answering each question as indi-
cated. Soldiers answering "no" to Question 2 did not answer Questions
3, 4a-4c, or 5. Likewise, soldiers answering "no" to Question 6 did
not answer Question 7.

w'•..

I

ii...
ez.

4-4
•f . .

!}• i



H-1 66 H2 4 H3 .- o o nw

3 . Hwa los doyour current pyou-efvr hearinharngls

-1 - 3 - -- r

2a. Doe your helrieve loss prsoentimys haverfeare-itg lourss? iy.

YES 4o. NO 213

4a. Does your hearing loss sometimes. interfere With your ability to
comunpicat with soa ither poplesily

YES 425'_ NO 36

4c. Does your hearing loss sometimes interfere iiith your abil. ity to

pefomyor o to the bes-k of~ your bility?

I.sy 28No1

S5. What doý you believe -was. tJe Primaary cause of yoUr' hear~nq lossi

1, xposure'to loud nois- EI Z ar disese .3

3. Aging,0 4. 11 I'es5, Do Not Know. . 6. Other 2.~

6. Do you usuallty wear ear prlotection (eartlugs Or muffs) 'iA~q exposed
X t -intehse f~ e

YES 114 NO 8

S ,-45



.17. For how many years have you routinely worn ear protectors in noisy
... j, ~situations e

..4~~i< ~0-6 mos 9 10-15 yrs 0
6mos-2ys 9 ______ 15-20 yrs____________

2-5 yrs____________ 20+ yrs 0
5-10 yr5s 0-T

W."-A,8. Are ear protectors usually available to you when you are exposed to
intense noise.?

YES lb? No 38

9....at Is your attitude toward wearing ear protectors?

Like 68 Disl-ike 97 o.Opinion 3

10 ia. Approximately how many years have you been exposed to small arms

........... ... __v~____

nios '2T 4 y s--- 12 yrs'-7Iyr 6 yrs'U* 15 yrs-D
2YyrIIshii 20 yrs~F 20 yrs 7 '

... 10lb. Approximately how many years have you been exposed to artillery
fire?

.None 141 3 yrs 2 10 yrs ) 204 yrS0
6 RiosT 4 yrs 0 1 r
1yr 11 _ yrs 0 Mi yrs 0

. ~2 yrý~ ys 20 .

10 . lc, Approximately how many years flave you been exposed to noisy
v01)i C Ies ?

None 42 3 yrs 5 0yrs 0 2+ys
PI, ys 20+ yrsT0

no~~ ~~ yrsT 12y s
4yrs 34 8 yrs 0o 05ys

....)10d. Approximately how many years have you been exposed to-noisy
machineey?

None 104 3yrs 5 0 -lyrs 1 20+ yes 0
6 mosT__ 4 yrs7~ 12 yrs~ F
yj 6 rts .15 " ý0

2 yrs~~ 8yrs,9. 2 yrsZ

S 46.
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1*,ý. ý , ." . ,1-ý 1 - .. - -.. , I ý,Y. ;- - ; jpi,

I Oe. Approximately how many years have you been exposed'to noisy

. communications equipment?,-
None 144 3yrs~ 10yrs 0 20+ yrs 0
1 yrT17 6 yrs 0 15 yrs 0

2yrs7 0ys 20OyrsO 0
10f. Approximately how many years have you been exposed tolintense

. noise?

None 191 3 yrs 1 10 yrs 2 20+ yrs 0
6mos 0 4ys 0 ýrs 0

1 yr -T - 6 yrs 1~ 15yrs1
IK 2yrs T 8 yrs 00 2yrs-F

.;- I Og.. Summed years of noise exposure:

Less than 1 7 28 yrsl 63 yrsQ 0 98 yrsQ
Ilyr ITT 35 yrs 0 70 yrs 0 105 yrs 0
7yy 4 42 yrs 0 77 yrs1 112 yrsO

14 yrs ~ 49 yrs 0 84 yrs 0 119 yrs 0
21 yrs 3 56 yrs 0 91lyrs 0 126 yrs 0

44



QUESTIONNAIRE DATA

CATEGORY Infantry, 2.5-7.A yrs. SAMPLE SIZE 200

1. What is your current profile for hearing?

H4i 73 H-2 8 H-.3 4 H-4 0* Do Not Know 115

A1 2. Do you believe that you presently have a hearing loss?

YES 79 NO 121

3. How long do you believe you have had a hearing loss?

. ... 0-6 Mos 5 6 Mos-2 yrs. 46 2-5 yrs 25
5-10 yrs 2 10-1.3; yrs 0 15-20 yrs 1 20+ yrs 0

4a. Does your hearing loss sometimes interfere with your ability to
c ormnunicate with other people easily?

YES 49 No 30

4b. Does your hearing loss sometimes interfere with your ability to

function In social situations?
YES 31 No 48

4c. Does your hearing loss sometimes interfere with your ability toIperfoin, aur job to the best of your ability?
YES 32 NOV4

Si. What do you believe was the primary cause of your hearing loss?

I~ Ex,,isure to loud noise 67 2. Ear disease 0
1 .AghI14 n _ 4. Illness 0 5. Do Not Know 9 6, Other 3

iiu yo,! i.suvL v wear ear protection (earplugs or muffs) when exposed
I ~~~~to *,*h~ tAe

IYES 117 NO 83

48

-.-.....- 1--4.0"1m. wz
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7. For "how mally 'er hv o routinely worn'ear- pr'otectoies i noisy
situations? 0.

0-6 mos.1 0-~r 0
6 mos-2 yrs 40 15-20 yrs 0
2-5 yrs 57 20y.0

8.A~eapoecosusually available to you when you-are -exposed :to
~~ ; ~intense noise? YE 16 NO 3

9. What is yuur attitude toward wearing ear protectors?

Like 60 Dislike 90 No Opinion 50

. .. .. .. .. .. 1a. Approximately how Maiy years have you been exposed to small arms
fire?

None 6 3 yrs 50 10yrsO0 20+ yrs1
6 mos 1 4 yrs 34 12 yrs 0-
I yr_'19 6 yrs' 3 165 yrs~
2 yrs 52 8 yrs 3 20Oyrs 0

l0b. Approximately how many years have you been exposed to artillery
fire?

None 95 3 yrs 15 10 yrs 0 20+ yrs 0
6 P6s 27 4 yrs" 12yrs 0
Ilyr30' 6 yrs 15iyrs .0

yrsj yrs V- 20 yrs__________j
10c. Approximately how many .years have you been exposed to 0noisy1' vehicles?

None 34 3 yrs 39 10 y~rs i 20+ yrs 0
6 mios 4 yyis-77' 12 yrs.T

I y 6 yrs W 15 yvs 0
- - 20.yrs~

10d. Approxim~ately how many years -have you been exposed to nioisy
Machi1nery?

Nn 9 3 .yrs 25 10 yrs j 20+ yrs0
-6 ns 13 4 yrs 16 1yrs ~
1 yk 11 6 yr 3 Z 15yrs 0
Z2yrs, M 8 yfr 20 2yrs 0



10e. Approximately how many yea..- have you be0en,.g qexp0se- tni y.
communications equipment?

S¾None 135 3 yrsn 1 l6 0yrs 0 20+ yrs
6 mos 7 4 yrs~j 12'yrst
I lyr' 15 6 yrs 8 l5 yr's 0
2 2yrs 16 8yrs 1 __20 yrs '0 .

101.. Approximately how many years have yo bee eoso6 to intense
noise? .

SIINone 188 3 yrsi1 10 yrs 20+ yrs 0
6 mos 2 4 yrs 1 12 yrs'J

yrj1 6 .yrs q 5 yrsj
2 yrs 5 8Byrs 0 0 2yrs 0

10g. Summed years of noise exposure:

Less than 1 3 28 yrs 3 63 0ys~ 98 yrs 1
1 yr 87 35 yrs 70 yrs 0 105 yrs o

7yr 72 42 yrs.. 1 77 yrs~ 112 yrs~
14 yrs 2_449 yr - 84 ys0 19ys

21 yrs 7 .56 yrso 9y 0 126 yrsQ0.

50 .
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7. For how many years have you routinely worn ear protectors in noisy
situations?

0-6 mos II_10-15 yrs 0
6 mos-2 yrs q4 15-20 yrs 0
2-5 yrs 21 20+ yrs 0
5-10 yrs 1 -

8. Are ear protectors usually available to you when you are exposed to

intense noise?

YES 173 NO 27

9. What is your attitude toward wearing ear protectors?

Like 62 Dislike 81 No Opinion 57

10a. Approximately how many years have you been exposed to small arms
fire?

None 48 3 yrs 7 10 yrs 1 20+ yrs_ 1
6 mos.36 4 yrs 2 12 yrs 0
1 yr 25 6 yrs 1 15 yrs. 0
2 yrs 79 8 yrs 0 20 yrs 0

lOb. Approximately how many years have you been exposed to artillery
fire?

None R6 3 yrs 6 10 yrs 0 20+ yrs (.
6 r1os 21 4 yrs 0 12 yrs n
1 yr 18 6 yrs 0 15 yrs
2 yrs,69 8 yrs O• 20 yrs 0

lOc. Approximately how many years have you been exposed to noisy
vehicles?

None_ 3 3 yrs 13 10 yrs 20+ yrs 1
6 mos 7 4 yrs 2 12 yrs 1
1 yr 32 6 yrs 0 15 yrs 0
2 yrs 141 8 yrs 0 20 yrs 0

lOd. Approximately how many years have you been exposed to noisy
machinery?

None 51 3 yrs 10 10 yrs 0 20+ yrs 0
6 mos 11 4 yrs 6 12 yrs 1
1 yr 21 6 yrs 2 15 yrs 0
2 yrs 98 8 yrs 0 20 yrs 0

61



7. For how many years have you-routineiy: worn .ear protectors in noisy
situations?
0-6 mos 111-15 yrs 7

Y, 6 mos-2 yrs 39 15-20 yrs 0
2-5 yrs 44 20+ yrs 0

w~ Y2.~4;...........5-10 yrs __ 36

8. Are ear protectors'usually available to you when you are exposed to
intense noise?

YES 189 NO 11

S9. What is your attitude toward- wearing ear protectors?

Like 76Dislike 93No Opinion 31

10a. Approximately how many years have you been exposed to small arms
.. ', fire?

. . .None__ 3 3 yrs 13 10 yrs 53 20+ yrs 0
6 mos 3 4 yrs 13 12 yrs F2
1 yr T7 6 yrsT 37 15yrs. -
2 yrs Ii 8 yrs 38 20Oyrs (

l0b. Approximately how many years have you been exposed to artillery
fire?

None 48 3 yrs 13 .10 yrs 22 20+ yrs 0
6as1-7 4ys~ ' lyrs' I ... "

Ilyr 20 6 yrs 20 15 yrs 0
2 yri30 8 yrs 5W 20 yrs 0

10c. Appr'oxima~tely how many years have, you been exposed to noisy
vehicles?

None 27 3 yrs 22 10 yrs 40 20+ yrs I
6 o~s 3 124syrsS!, 4~rs j

lyr 4 6 yrs 26 i~rs
2 yrsT 8 yrs--T - 20 yrsZ--O

10d. Approximately how many years have you beet) exposed to noisy
machinery?

' INonpj ýa 3 yrs4 10 yrs 2 20+ yr's6nios 9 4r 13 lyrs

2 ~r~T 8yrs lF 20 yrs~

A 52



lOe. Approximately how many years have you been exposed to noisy
communications equipment?

None 122 3 yrs 8 10 yrs 21 20+ yrs 0
6 mos 9 4 yrs 8 12 yrs 7
I yr + 6 yrs j, 15 yrs o
2 yrs 4 8 yrs 9 20 yrs 0

1Of. Approximately how many years have you been exposed to intense
noise?

None 189 3 yrs 1 10 yrs 4 20+ yrs 1
6 mos 0 4 yrs 1 12 yrs 0
1 yr 3 6 yrs 0 15 yrs 0
2 yrs 0 8 yrs-T 20 yrs 0

lOg. Summed years of noise exposure:

Less than 1 2 28 yrs 30 63 yrs 0 98 yrs 1
1 yr 12 35yrs 19 70 yrs 0 105yrsO
7 yrs 58 42 yrs 5 77 yrs 0 112 yrs'O
14 yrs 31 49 yrs 9 84 yrs 0 119 yrs 0
21 yrs 26 56 yrs 7 91 yrs 0 126 yrs 0

53



SQUESTIONNAIRE DATA

"";i:•ICATEGORY Infantry, 12.5-1.7,4 yr-. SAMPLE SIZE 20n

.;"i-,:,.,.,H-1 76 H-9 21 H-3 33 H-4 0 Do Not.Know' 70,,,••"

YES 103 NO 97

'...'3. How long do you believe you have had a hearing loss?

" 0-6 Mos 3 6 Mos-2 yrs 11 2-5 yrs 37
CATGO5-Y0 yrs 39 10-15 yrs 15-0 yrs 1 200 yrs 0

. 4a. Does your hearing loss sometimes interfere with your ability to
2. Doycomunicate wiot oher people easily?

' YES 613 NO 40

-4b Does your hearing loss som2etimes i-terfere 5th your ab3l7ty~to

.. :- .. .function in social situations?

" :YES "41 . NO 624a. Does your hearing loss sometimes interfere with your ability to

perfon your jobn to the best of your ability?

YES 53 6 NO 467

:,,•.-..5. What-do you be~lieve was Oe primary cause, of yu ern os

4b. Does~ your hearingq lssoeieItrerwthyuablityst

i!:i-!'.::i1, Exposure to loud. noise 87 2.,Car disease ... •3.....- _:
3. Aging 2 6. Other

.4..e Ilosss t i r with you

pefr you r jobll toa tea broest o onjapur ar.mility? ~ ps

YES 123 NO 77

-- I.Epoue olodnos 8 ..a-dsas.

I. .__._ '.._

,3.,. . .. .. Ag .1 4 " ilns 2 5.D Not Knw, 6.Ohrj [tt

'7ý75.-.7.



'1~ 7. For how many years have you routinely worn ear protectors in noisy
situations?

Pov,

0-6 mos 2 10-15 yr's 23
'6 mos-2 yrs 2 15-20 yr's 5
2-5 yrs 3 _____ 20+ yr's 0__5-10 yr's____77 -______

8. Are ear protectors usually available to you when you are exposed to
intense noise?

YES 179 NO 21

9. What is your attitude toward wiaring ear protectors?

Like 71 Dislike 94 No Opinion~ 35

10a~. Approximately how many years have you been exposed to small a'rms
fire?

None 1 3 yr's 10 10 yrs 12 20+ yrs_.39
6 os 4 yrs O 10 '12yrs-
I yr 1 6 yrs Ii IS yrs-70 -
2yrs 4 8yrs 5 20 yrs 5

10b. Approximately how many years have you been exposed to artillery
fire?

None ~~ 3 yr's 16 10 yr's 12 20+ yr's 10
6 oos 6i 4 yrs 7  12 yrs~

1 r~T~ 6 yrs-16 15 ysl~
2 yrs, A). 8 yrs 20 yrs, 15_

*10c. Approximately how mlany years have yo-u been exposed-to noisy
vehicles?

None 21 3 yr's 9 10 yrs 21 20+ yrs 22
6Gmos 3 4 yrs 6 __12 yr's I4
I yr 1 6 yrsT 15 s

.... 2 yrs=9 8 yrs 3 20 yrs 33

10d. Approximately how many years have you been exposed to no~isy
ma~chiner'y?

None 101 3 yr's 4 10 yr's 9 20+ yrs 8
6 o~F 4 yrs-7 7  12

Iyr 10 6 yrs .3 15 yr's 20

2 yrs .a 8 yrs 3 20 yrs._1

'YI
)5

V.................... .................................................................



l1ee:. Approximately how many years',have~you; bten, exposed, toA nisy'"
communications equipment?

None 101 3 yrs 6 10yrs 8 20+yrs, 7
6 mos 9 4 yrs 5 l2 yrs-4
I yi 4 6 yr s` 16 15 yrs- 7

2 yrs 8 8.yrs 2 20Oyrs 13

I lOf,. Approximately how many years have you-been exposed to intense
I noise?

INone 180 3 yrs 0 10 yrs 2 20+ yrs 2
6mos 0 4yrs T 12 yrs_____

lyr6 2 yrs 15 lyrs 3
2 yrs 8 Oyrs 0 20 yrs__

10l9. Summed years of noise exposure:
'>.. fLess than 1.p. 28 yrs: 25 63 yrs 5 98 yrs 7

4.11y 35 yrs 29 70 yrs 9 105 yrs 0
7 yrs 1 42 yrsl-4 77 yrsj 114ys

14 yrs 49 yrsJ 64 yrs 7 119 yrs__3
21 yrs 21 56 yrs 19 91 yrsj,3 125 yrs

-. 6



QUESTIONNAIRE DATA

CATEGORY Infantry, 17.5-22.4 yrs. SAMPLE SIZE 200

1. What is your current profile for hearing?,

H -1 80 1--2 20 H-3 37 H-4 0 Do Not Know 63

2. Do you believe that you presently have a hearing loss?

YES 120 NO 80

I -3. How long do you believe you have had a hearing loss?

0-6 Mos 4 6 Mos-2 yrs 12 2-5 yrs 30

5-10 yrs 48 10-15 yrs 17 15-20 yrs 3 20+ yrs 6

4a. Does your hedring loss sometimes interfere wtyorability t
conloliunicate with other people easily? wt ort

YES 64 NO 56

I4b. Does your hearing loss sometimes interfere with your ability to
fur~ction in social situations?

i.~ < K~
74YES 45 NO 75

S4c. Does your he~ring loss sio~etim-~s interfere with your aiiyt
......: perform your ',)b to the best of your ability? t

yES 27 N 93

"V 5. What do you 4e:'ieve was the primary cause of your hearing loss?

ýA:> ..... - I . Exposure to loud noise 96 2. Ear disease 4

3. Aging 3 4. Illness 2 5. Do Not Kncv 11 5. Other 4

6, Do you usually wp-,r ear protection (earplugs or' muffs) when exposed
to intense noise?

YES 125 NO 75

1 57
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2T
/7. For how man-y yt.Ars have you routinely worn ear protectors in noisy

situations?

6 mos-2 yr W i5-20Oyrs 13
O-5 mos 82 ____ 0-1 yrs 12_ ___

5-10O yrs jQ___

8. Are ear protectors usually available to you when you are exposed to
intense noise?

......... YES 174 NO026

9. What is your atiuetoward wearing ear-protectors?

*Like 72 DIslike 92 No Opinjion 36

TF~ .{10a. Approximately how many y,,s have you been exposed to sallI arms

fire?
-None 3 3 yrs 7 l0 yrs 19. 20+ yrsO0

6m r yrs-- m 12.yrs 44
I yr. .3 6 yrs 15 yr!s 82
Zyrss 8 yrs 2Oyss0

10b. Approximnately how many years have yqu buen exposed to arti1f:lery
fire?

* rz ~ ~Nam 46 3 yrs 13. 10.yrs 5 20+ yrs, 0
6;0Sifl 4 vrs7~ 12 yrs.7 r'T .

yr j 6 yr ~15 yrsp
27 >2yrs. 8__ Syrs .20 yrsý

loc. -Apgrox imatdly 'how many -years have you been ,exposied to noisy

Nott> 20's 11 10 yrs P38 20+ys 0

I yr7 '6yr% 4 .15 yrl_ 4 . p_

2 yrsj 'o yrs L 20 trs.

10'i:ld. Approxinately how many years have you beean exposeod to nohy

1 Lmsg yrs j 4 12 r
Non $7 3ysA. 12 yes S 2ýysQ

2 yrsj10 0 yrs j 0 20 yrS j

4 '*~ ~1



l0e. Approximately how many years, have you been exposed to noisy
~ I communications equipment?

None 112 3 yrs 7 10 yrs 8 20+ yrs- 0
Gmos 9 4 yrs 3 lyrs 12

1 yr F 6yrs 9 15 yrs 26
2 yrs~ 8 yrs 0 20 yrsJ

10f. Approximately how many years have you been exposed to intense
noise?

INone 1318 3 yrs 0 10 yrs 0 20+ yrs~
6 Mos 1 4 yrs 2 12 yrs 2

........ - --- -- -- 1 yr 0 6 yrsA 0 15 yrs-
2 yrsj yrsj 20 yrs~

log. Summed years of noise exposure:

Less than 1 1 28 yrs 27 63 yrs 6 98 yrs___. '~ . 1 yr 35 yrsj 70 yrs~j 0 rj7 VrS 42 yrs fl8 77 yrs 1 112 yrs 0I 14yrC" 49 yrs 14 84 yrs 2 11 yr~
21 yrs T ~ 6y s2 9 yrs 0 126 yrso

............ 
.9



Ji> ___ ______ ______ ___ __ ______ ______ _____

CATEGORY Armior, 1.5-2.4 SAMPE SIZE 200

1. What is your current profile for hearing?

H-i 92 H-2 1 H-3 0 H-~4 0 Do Not Know 107

2. Do you believe that you presently have a hearing loss?

YES N

3. How long do you believe you have had a hearing loss?

0-6 Mos 15 6 Mos-2 yrs q 2-5 yrs 4

5-10 yrso 0 1-15 yrsj 15-20 yr 2 0 yr Q

4a. Does your hearing loss sometimes interfere with your ability to
.. ~7 ~coiwounlcate with other people easily?

YES 37 NO 24

4b~. Does your hearing loss sometimes interfere with your ability to
V ~. function in social situations?

YES 23 NO 38

..... you .o to . bes ofyu.aiiy:: :c De your bearing loss sometimes interfere with your ability to

S. hatdo you believe was the primrwy cause of your bearing l-oss?
I.Exposure to loud nui se 4_ 2. Ear disease,

3.Aging_,-Q, 4. 111iness, D . S. Do Not Know fta 6. Otherl~

6. Do you usually wear ear ptrotection (earplugs or muffs) when exposed
to intense noise?

YES 17 NO 7

60



In

/7. For how many years have you routinely worn ear protectors in noisy
situations?

0-6 mos __ _ _ _ _ _ _ _ _ _ 10-15 yrs __ _ _ _ _ _ _ _ _ _I6 mos-2 yrs__ g4 15-20 yrs 0
I2-5 yrs 21 20+ yrs 05'-10yrs________

8. Are ear protectors usually available to you when you D-e eXPosed to
intense noise?

YES 13 NO 27

9. What is your attitude toward wearing ear protectors.

Like 62 Dislike 81 No Opinion______

10a. Approximately how many yashv o~eneps- osalam

None 4~ 3 yrs ~ 10 yrsj 204-~yrsj
6mo sj 4 yrs ~ 12 yrs~

I yr ~ 6 yrs j 15 yrs.___
2 yrs ~ 8 yrs 20 yrs

10b. Approximately how many years have you been exposed to artillery
* J fire?

None . 3 yrs,, 10 yrs~ 20+ yrsJ.
6io s j 4 yrs~ 12 yrs
y r 6 yrs. 0 15 yrs

10 lc. Approximately how many years have you been exposed to noisy
-. ,..vehicles?

None 3 yrsj 10 yrs ~ 20+ .rsj6 mos7 4 yrsj__ 12 yrsj
1 yr 3? 6 yrs 0 15yrs~
2 yri i 4l 8 yrs 0 20 yrs~

10d. Approximately how many years have you been exposed to noisymachinery?

~~ None 51 3 yrs 10 10ys 020+ r
6mos 1 4ys 6 lyrs 1 ys

I yr 21 6 yrs' 15 yrs ()
2 yrs 98 8 yrs 0 _ 20 yrs0

I61



1.0e. Approximately how many years have you-been exposed to noisy
communications equipment?

None 9 3 yrs 8 10 yrs 0 20+ yrs p
6 nlosL- 4 yrsj1 12 yrs 0
noise__J&_ 6 yrs _ 15 yrs --
2yrs 6 8yrs 1 20 yrs 0

10lf. Approximately how many years have you ',sen exposed to intense
noi 06se? iyr

INone 188 3 yrs 1 10 yrs 20+ yrs 0
6 mo~s 1 4 yrs 0 l2 yrs 012yrsT Byrso 20 yrs 1

~.. y10g. Summed years of noise exposure:

ILess than 1 1 28 yrs 1 63 yrs, f 98 yrs a
I 1yr T 3yr 70 yrsj 105 yrs n17 yrs 8Ut 42 yrs__D 77 yrs 0 112 yrs_4 _-

14 yrs ' 49rs 84 yrs a 119 yrs~
21 yrs Y 6ys 1ys 126 yrs~

-A4
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~ QtJ$IIONAIREDATA

CATEGORY A pr 2 .- 4ys SAMPLE SIZE___________It  *1. hat' ly~our current -Profil1e for'hearing?
AH-i 89 [H-7 H-3- H-4~ Do Not Know j~t.

2 .Do

.2 DoYou believe that'you Presently have a :heari ng lossT

YES 87. NO 113
3. How long do: you be01eve you have had a hearing-loss?-

0 -6 Mos 9 .6Mos-Z yrs 40 2-.5Yrs 34-.,
5-10 yrs 3 10-l5 yrs 0 15-20 yrs 1 20+ yrso

.--..- 4a. Does ybur' hearing loss somet'imes interfere with your ability toconmuinicate with other people easily?

14b. DOes Your hea ri ng loss. sdsmetimies interfere wi1th your. abilijty to
function, in Moia1 situations?

YES4 i

4c, "De Your hearing loss somehs Ierer wihoou
0670 Yo~iurvo job to the bes fyu ab ility? yt

SS. Wha~t do you bellevo was th e priwary cause at your hearing loss

1.Cgoo-re to loud uioisen-- 7 2.. Ear disease ,
3-. Agqw 4~. 0lns ) 5 oNt nwj .Oh
6. vyou tisu y wer ezr proectiow(' oe

ua I. 4 we proaplugs or mit s)whn xpse*to initlkloze n~o 1 ?

'IYEt 12.2 NO.

.63



7. For how many years have you routinely worn ear protectors in noisy
situations?
0-6 mos 9 10lys0

6mos-2 yr 815-20 yrs 0
2-5 yrs 63 20+ yrs 0
5-10 yrs 12

8. Are ear protectors usually available to you when you are exposed to

intense noise?

YES 170 No 30

9. What is your attitude toward wearing ear protectors?

Like 52 Dislike 102 No Opinion 46

10a. Approximately how many years have you been exposed to small arms
fire?

None.~ 3 yrs 29 10 yrs 2  20+ yrs 0.
6 mos 2-8 4 yrs2 _ 12 yrs I

.__Ij 5 6yrs 15 yrs I2yrs 8 rSQ

l0b. Approximately how many years have you beeni exposed to artillery

fire?
Nono 87 3 yrs 21 10 yrs I 20+ yr~s. 0
6 ino,* 4 yrs 1. 6_ 12 yrs~
1yjv,__g 6 yrsj ___ 15yr

2yrs48 yrs j 20 yrs,,

10c. Approxim~ately how many years have you been exposed to noisy

None 50 3 yrsYqL 10 yrs20 r
t.6 mos'~ 4 yrs 4  12 yrs.

I yr 86 _s 15 yrs 22 ~ 8 yrs 0 yrs~

yrs. .43,...

........... matlyh.w.... yershav..o.be.xp.ed.o.nis



.10e. :Approximately how many years have yot. been~ exposed to nois

Nole~ 17r~j_ yrs 1 20+ yrs. n
6 ~os~3 yrs~ 24 r~

I yr, 6 yrsj ~ lyrs _
2 yr~s 8 yrs_.ý_5 20 vrs.

l0f. Approximately how many. years have'you beLýn exposed ,to inteosp
noise?

None.. 38 3 yrs~, 10) yr-' _ 20+ yrs -

6~ '6mos 1 4 yrs 12 l yr, --
1 j yrs ~ 15 yrs 0

~ yrs,~ ~J. 20 yrs o

109.. Summe years of noise exposure-,

1 r58 35 yrs 5 70 Yrs 0 1 yrs

17yrs 671 42 yrsY 77yr__ 1'12 yrýs_'1F
114 yrs 44 49 yrsi 4 84 ;rsj 11,) Y4S~

21 yrs 12 56 yrs 1 91 yrs 0 12" yrs
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QUESTIONNAIRE DATA

CATEGORY Armor, 7.5-12.4 yrs. SAMPLE SIZE 200

1. What is your current profile for hearing?

H-1 116 H-2 9 H-3 8 H-4 0 Do Not Know 67

2.Do you believe that you presently have a hearing loss?

YES 103 NO 97

3. How long do you believe you have had a hearing loss

0-6 Mos 5 6 Mos-2 yrs 26 2-5 yrs 45

-.. 5-10 yrs 27 10-15 yrs 0 15-20 yrs 0 20+ yrs_ 0

4a. Does your hearing loss sometimes interfere with your ability t.)
....... ... communicate with other people easily?

YES 61 No 42

4b. Does your hearing loss sometimes interfere wIth your ability to
function in social s'tuations?

YES 44 NO 59

-. 4c. Does your hearing loss sometimes interfere with your ability to

perform your job to the best of your ability?

YES 42. NO 6.L_

5. What do you believe was the primary cause of your hearing loss?

1 . Exposure to loud noise 95 2. Ear disease 2

"3. Aging 0 4. Illness- 5. Do Not Know 4 6. Other 2

6. Do you usually wear ear protection (earplugs or muffs) when exposed
to intense noise?

"YES 137 NO 63

66
:•::•,'>. . . .. . . . . . . . . . . . . . . . . . . ...



IG. ForwnaiYs Yea"S have: You iruuti nely. worn, ear: protectorsý in no-Isy
'4 situations?

~s0-6 mos.____ 10-15 yrs 1
6 mos-2 yrs; 26 1-20 yrs_ __________
2-5 yrs _43 20+ yrs
5-10 yrs___________

8. Are ear protectors usually available to you when you are exposed to4intense noise?
YES 176 NO 2L

9. What is your attitude toward wearing .ear protectors?

Like 5 Dislike- 114 No Opinion 31

10a, Approxiiuately .how many years have you been exposed to small1 armr.
fire?

None 17 3yrs 10 10 yrs 45 20+ yrs
6 mo~7S__7 4 yr T 12 ys'
I yr ---n 6 y'rs__n 15 yrs7-TV
2 yrs1 83 yrs-M -F 20 yrs-uD

l0b. Approximiately how many years have you beert exposed to artillery
fire?
N A 3 yrs 11 10 ys 2's 20+ y$
6 oTU_ .4 yrS I ~ yr

1yr ~ yrsý 17 lyrs 2f
2yrs T Syrs, F 21 0 yrsF

10lc. Approximately how many years have you been exposed to noisy
14 . . vehicles?

0 tie 5 3 yrs 4 10yýrs 58 20+ yes I
6 mos Q 4 yrs.I 12 Yr" 46
I1 .1yr ~4 6 yrs '15 yrs Y2
21 ykis~ 8 Yes 20 yr-T

104,-. Approximately how wany yea" have y~ou beena exposed to noisy.Irchi nery?

N~one 51 3 yrs 4, 10yrs 41 20+ YrS 0

6 ~ 4yrs ~ ~ y. s
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10e. Approximately how many years have you been exposed to noisy
commv.,ncations equipment?

None 50 3 yrs a 10 yrs 4 20+ yrsj
6 os~ 4 vrs 6 12 yrsy

1 yrj3 6 yrs 2 15 yrsj
2 yrs~ yrs__ra 20 yrs 0

10> lf. Approximately how many years have you been exposed to intense
noise?

None 11 3 Yrs 2 10 yrs 2 20+ yrsQ
6 mos 0 4 yrs o 12 yrs _
1 yr 1 6 yrs 1 5 lyrs 2
2 yrs 0 8 yrs 0 20 yrs 0

10g. Summed years of noise exposure:

STIIfLess than 1 1 28 yrs 9 63 yrs 4 98 yrs
7yr~ /0 2yr ~ 7 yrsj 11 yrs-n-

1yrs 42 yrs~ 77 yrsz 20 yrsj_
14 yr 49 yrlsj 84 yrs ~ 119 yrs 0
21 yrs ~~ 56 yr 91 yrs 126 yrs n
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CATEGORY Armor, 12.5-17.4 yrs, SAMPLE SIZE 200

C...What Is Your current profile-for hearing?
I 1l 16 8? 16 r3 23. H-4 0 Do. Not. Know 55.

2 'Do .you believe that you presently have a hearing loss?. ~ ~~YE$Sa N
3.How l ong do you belive -,You' haveQ had a hearing loss?

0- oj__6 "Nos2 ys. 27 2-5 y~rs 46150yr 10-15 yrs.j1, 5-20 yrso 20+ yrso0.
I4a. Does your hea ring los soetimes interfere with your ability t-o.Commutnicate with ether people easily?.

Y 7ENO 50
S4b. Does you'- hear-ihg loss Swetit mes tnterfee wihyou abili ty tofsinctlon in Social' s~ituatlonsW

YES~ FQ~
A c. D-oes your hearfnq loss souetines int-erfere w1t your-abilit topromYour job t- the bast of yr-abliuly

1-. W alt: YO-ye believe0: S the pr4 u r C ,USC of .y our- hearin lo s

I ~~~~Exposure to lo4d-nm se, . E r d s a o

ab You utu aly war carý proteto (erlugs or TO $ w~exoe6V.y ie fs hn xo!4

YtS 151 I
.YIM NO

in9



7. For how many years have you routinely worn ear protectors in noisy

0-6 mos ________ _ _ 10-15 yrs .__ _ __ __4_ _ _

6 mos-2 yrs ig15-20 yrs___________
2-5 yrs 4420+ yrsj_ ____
5-10 yrs 41

1**8. Are ear protectors usually available to you when you are exposed to
intense noise?

9. What is your attitude toward wearing ear protectors?

Like 63 Dislike 110 No 0pinion_--U2

10a. Approximately how m~any years have you been exposed to small arms
fire?

None 18 3 3yrs. 15 10 yrs -s 2yrs 0
6 ma3 4 yrs- 8 12 yrs--4-F-
I yr T 6 yrs __ 15 yrs7N
2 yrs 8 ys 2  20 ys

10b. Approximately how many years have you been exposed to artillery
fire?

Iqe ~ 3 r~ 10 yrsj _1_5 20+ yrsmos~ 4yr,_6 12ys~
Iyrj 6 yrs 15 yrs~jj
yrsjj 8 yrs~ 20 yrs ja

10c. Ap roximately how manty years havie you bean exposd to noisy.
vehicles?
None L 3yv-sj___ 10 yrs 20 20+ yrs
6 r~o 4 yrs 3 12 yrsý.5,j

--- yrjj 5 I yrg
2 yrsj 1 yrs~ 20 yrs

l~d.' Approximately how~ many years have you been exposed to noisy
~~toachinery?

None_ 43 3 yrs 2 10 yrs 9 20+ yrs2
6mos 4 4yrs __12 yrsj

ly 6 yrsS 15 yrs~_-ii
2.yrs 1 8 yrs 20 yrs 7I

.................. .................... C



.~e Apr.tl ho. man yea -s have you been exposed to noisy
commnunications equipment?44
6oeL 3 yrs 9 10 yrs 0'ys'ki ~~~. 6~Mos. 4 s4 _ ys
1 yr____ 6 yrs 6 15 yrs 6

2 yr~ 8yrs_.2 _ 20 yrs 2

10f. Approximately how many years have you beei, exposed to inteease
noise?

None__Iqf 3 yrs 0 10 yrs 0 20+ yrsu
16 mos n 4 yrs 2 12 yrs I~v~z1 yr 6yr 1_I 15 yrs .

2yrs 86yrs~

10g. Sumumed years of' noise exposure:. Less than 1 28 y1l 3 r j 98 yrs 0 .

lyro 38 yrs 22 530yrs 3 0 rj
lyr 542 rs~4 70 yrs 2 011 yrs 014yr 1343rl5 8 rY8 P r

053

11 r

........

z
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QUESTIONNAIRE DATA

CATEGORY.Argor. j7-_: _. SAMPLE SIZE 20n

I. What is your current profile for hearing?

H-I IJQ H-2_I1-ZJ1 H-3,6j H-4, o Do Not Know. 43...

2. Do you believe that you presently have a hearing loss?
YES 134 _ NO 66

3. How lone do you believe you have had a hearing loss?
0-6 Mos 0 6 Mos-2 yrs 16 2-5 yrs 32

5-10 yrs 55 10-15 yrs 24 15-20 yrs5 20+ yrs 2

4a. Does your hearing loss sometimes interfere with your ability to
commnunicate with other people easily?

YES 85 No 49

4b. Does your hearing loss sometimes interfere with your ability tofunction in social situations?

V YES%,3 NO0

4c. Does your hearing loss sometimes interfere with your ability to
perform your job to the best of your abil'ty?

J"S. What do you believe was the primary cause of your hearing loss?

I. Exposure to loud noise 124 2. Ear disease 0

*1113. Aging_1 4. Illness 0 5. Do not KnJ 6. Oth-erj
-. .*.1. ..

* 6. Do you usually wear ear protection (earplugs or suffs) when exposed
to intense noise?

27
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7. For how many years have you routinely worn ear protectors in noisy
situations?

0-6 mos I10-15 yrs ___________

I ~6 mo-2 yrs 171-20 yrs___________

'~¾j:;, .2-5 yrs_____ 54______ 20+ yrs1

8. A-e ear protectors usually available to you when you are exposed to
intense noise?

YES__jU NO l

9. What is your attitude toward wearing ear protectors?

Like 66 Dislike 117 No Opinion 17

10la. Approximately how many years have you been exposed to small arms
fire?

None 21 3 yrs 2 l0 yrs 4 20+ yrs 31
6mos ~ 4ys 12 yrs~

1yr T 6 yrs15ys r
2 yrs~ 8 yrs-- 2fl 20 yrs-- 5 U-

10 lb. Approximately how many years have you been exposed to artillery

-~ fire?

Noneý___ 3 yrs ~ 10 yrs 20+ yrs 20
6 mos 4 4yrs ~ 12 yrs j
1yrj 6 yrsj 15 yrs~4

2 yrs 8 8 yi-s 2 20 yrs_ 40L.

l~c. Approximately how many years have you been exposed to noisy
vehicles?

INone 3 yrs 1 10 yrs 8 20+ yrs 27
6 mos 0 4 yr i 12 yrs 6

............ 1 lyr 6 6 yrs I 15 yrs 901 2 yrs j 8yr~ 20 yrs 60
10d. Approximately how mny years have you been exposed to noisy

machi nery?

INone_4.a. 3 yrs_2  __10 yrs A_ 20+ yrs 20
6 mos 4 yrs 1 12 yrs_
I yr__a 6 ys ~ 15 -20 yrs Aa

~. ± . 2yrsj yrs~ ~ 2 riA.
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l0e. Approximately how many years have you been exposed to noisy
communications equipment?

None 58 3 yrs 2 10 yrs 5 20+ yrs 17
6 mos 1 4 yrs r. 12 yrs
1 yr 5 6 yrs 15 yrs r
2 yrs_ 8 yrs 1 20 yrs 41

10f. Approximately how many years nave you been exposed to intense
noise?

None _I94j 3 yrs.. 1 10 yrs o 20+ yrs 2
6 mos_ _ 4 yrs_0 2, 12 yrs 0
1 yr 0 6 yrs 1 15 yrs n
2 yrs 0 8 yrs 0 20 yrs 3

10g. Summed years of noise exposure:

Less than 1 4 28 yrs 16 63 yrs in 98 yrs 28
1 yr 1 35 yrs 7 70 yrs 38 105 yrs 1
7 yrs 2 42 yrs-'Tl- 77 yrs 15 112 yrs 0
14 yrs 14 49 yrs 6 84 yrs 5 119 yrs 13
21 yrs 3 56 yrs 21 91 yrs 3 126 yrs 2
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QUESTIONNAIRE DATA

"CATEGORY Artillery, 1.5-2.4 yrs. SA4PLE SIZE 200

4.1. What is your current profile for hearing?

H-l1 BL H-2_ . H-3_ . H-42L Do Not Know,._±ta __.".

2. Do you believe that you presently have a hearing loss?

"" " YES- _7 No "j1 3. How long do you believe you have had a hearing loss?

0-6 Mos t ý No-2 yrsj 2-5 yrs...
5-10 yrs _ 10-15 yrs o 15-20 yrso 2+ yrs -0

4a. Does your hearing loss sometimes interfere with your ability to
convuunicate with other people easily?

YES 54 NO 19

4b. Does your hearing loss sometimes interfere with your ability to
function in social situations?

YES 27 NO 46

4c. Does your hearing loss sometliges ivterfere with your ability to
perform your •job to the. best of your ability?

YES 29 NO 44

5. What do you believe was the primary cause of your hearing loss?

1. Exposure to loud nolse.- 2. Ear disease,,,3 Aging . 4 . ll.ncss- j. '5 Do. Not Kow 6. OtherL

6. Do you usually wear ear protection (earplugs or muffs) when exposed
to intense noise? ,E%.I

Pit- S "t



7. For how many years have you vroutlnely.worn..ear protectors in noisy
situations?
0-6 mos ____ l -iyrs __ ___

ý646 mos-2 yrs..~ 8Z ___ 15-20 yrs________
2-yrs i 7 __y__s___

5-10 yrs___________

8, 'Are ear protectors usually available to you when you are exposed to
intense noi~se?

YES 176 NO 24

9. What i~s your attitude toward- weari~ng eAr protqqtqrA?.

Like 58 D~islike 76 :No Opinion 66

10a. Approximately how many years have you been exposed to small arnis
fire?

None 3 yrs. 10 yn 20+ Yr
/6 r 6osL 4 yrs~ I!yrs j_

r6 yrsj 15 yrs

lOb-. Approximtely' how many years have you been exposed to artillery
fire?

None 10 3yr4 10 yrs, 0. Q , 4

6mos~ 4ys
1 yr$_jfi. a yr 1 20 s

.. * I l~~c.10; Aproxima~l ,how w ny yearshwyu enexsdtotiy
hoicles?

Rat~~io _ yrsj q0y ZO+ yrsk , ti
lyrs

2r Il 8yrs ~~~ 20 yr
lo Afp~r~x ita 0y. howi many yeafs !ave yu beev kx~dto noiy

M~achwry?-

Koo, 3' 10 yes~ O J ,~
C ~ 4 yrs~ 1yrs j

I y :j -0 yrs* S rsI ~2 Myrs 2 v 0 ysM'I



Ii Ocb. Approximately how many years have you been exposed to noisy
/ ~coflnuqftjations equipment?,

None 143 3 3yrs 1 10yrs 0 20+ yrs 0
C mbn 4 yrs-7 12 yrs--(F
If yr 13 6 yrs 2 is yrs 5
2 yrs 35 8 yrs~~~0ys

10' 9lf. Approximnately how many years have you been exposed to intense
'A noise?

None _192 3 yrs 2 10 yrs 0 20+ yrs ........
6 mos L 4 yrs I~ 12 yrs~
1 y rý_ 6yr., 0 15 yrs 0

.......... 2 yrsj 8 yrsT0 20 y rs-

f. / 09 Sni-dyears of noise exposure:
Less- than 1 5 .28 yrs 1 63 yrs~ 98, yrs
1 yr 12 35 yrs 1 70 yrs j '105 yrs.

lYrs 6 2ys 77 yrsf. 112 yrs
yrs 7 9yrs.1 8 yrJs 119 yrs T

21 yrs. 1 56 yrSO0 91 yrs 0 126 yrs

"1,7



QUESTIONNAIRE DATA

CATEGORY Artillery, 2.5-7.4 yrs. SAMPLE SIZE 200

1. What is your current profile for hearing?

H-I 69 H-2 7 H-3 7 H-4_ __ Do Not Know 1L17

2. Do you believe that you presently have a hearing loss?

YES 92 NO 108

3. How long do you believe you have had a hearing loss?

0-6 Mos 4 6 Mos-2 yrs_ a_ 2-5 yrs 30

5-10 yrs 7 10-15 yrs __ 15-20 yrs n 20+ yrsn

4a. Does your hearing loss sometimes interfere with your ability to
communicate with other people easily?

Y ES q NO 94

4b. Does your hearing loss sometimes interfere with your ability to
function in social situations?

YES 44 NO. 4

4c. Does your hearing less sometimes interfere with your ability to
perform your job to the best of your ability?

YES 41 NO 51

5. What do you believe was the primary cause of your hearing loss?

1. Exposure to loud noise 75 2. Ear disease 0

3. Aging 0 4. illness 2 5. Do Not Know 13 6. Other 2

6. Do you usually wear ear protection (earplugs or muffs) when exposed
to intense noise?

YES 110 NO 90
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7. For how many years have you routinely worn ear protectors in noisy
situations?

0-6 mcs 6 10-15 yrs 1
6 mos-2 yrs 40 15-20 yrsp 0
2-5 yrs 54 20+,yrs 1
5-10 yrs 8

8. Are ear protectors usually available to you when you are exposed to
intense noise?

YES 181 NO 19

9. What is your attitude toward wearing ear protectors?

Like 49 Dislike 95 No Opinion 56

lOa. Approximately how many years have you been exposed to small arms
fire?

None 56 3 yrs 27 10 yrs 2 20+ yrs 1
6 mos 29 4 yrs 15 12 yrs 1
1 yr 0 6 yrs 1T9 15 yrs. 1
2 yrs 28 8 yrs 0 20 yrs 1

lOb. Approximately how many years have you been exposed to artillery
fire?

None 10 3 yrs 57 10 yrs 0 20+ yrs 1
6 mos. 15 4 yrs 30 12 yrs
1 yr_. 12 6 yrs 25 15 yrs n
2 yrs 49 8 yrs 1 20 yrs n

lOc. Approximately how many years have you been exposed to noisy
vehicles?

None 26 3 yrs 51 10 yrs 2 20+ yrs 2
6 mos 6 4 yrs 29 12 yrs 0
1 yr 13 6 yrs 30 15 yrs 0
2 yrs 39 8 yrs 1 20 yrs 1

10d. Approximately how many years have you been exposed to noisy
machinery?

None 73 3 yrs 43 10 yrs 4 20+ yrs 2
6 mos h 4 yrs 24 12 yrs 0
1 yr 9 6 yrs--T,, 15 yrs 1
2 yr s--T-' 8 yrs I 20 yrsyr

79



1Oe. Approximately how. many years have you been exposed to noisy
communications equipment?

None jI.a 3 yrs 10 yrs 1 20+ yrs C,
6 mos .11 4 yrs R 12 yrs I
1 yr. 6 yrs_ 15 yrs I
2 yrs12_ 8 yrs 0 20 yrs p

lOf. Approximately how many years have you been exposed to intense
noise?

None 129 3 yrs 1 10 yrs 1 20+ yrs 0
6 mos _ 4 yrs 1 12 yrs 1
1 yr .Z 6 yrs 1 15 yrs 1
2 yrs 2 8 yrs__ 20 yrs 0

10g. Summed years of noise exposure:

Less than 1 6 28 yrs 5 63 yrs 0 98 yrs I
, yr 56 35 yrs 4 70 yrs 0 105 yrs 0
7 yrs 70 42 yrs 2 77 yrs 0 112 yrs_ i
14 yrs 42 49 yrs 0 84 yrsj• 119 yrs
21 yrs T4 56 yrs 0 91 yrs 126 yrs
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QUESTIONNAIRE DATA

CATEGORY Artillery, 7.5-12.4 yrs. SAMPLE SIZE 2n0

1. What is your current profile for hearing?

H-I 69 H-2 in H-3 28 H-4 0 Do Not Know 93

2. Do you believe that you presently have a hearing loss?

YES 104 NO 96

3. How long do you believe you have had a hearing loss?

0-6 Mos 3 6 Mos-2 yrs 22 2-5 yrs 52

5-10 yrs 27 10-15 yrs 0 15-20 yrs 0 20+ yrs 0

4a. Does your hearing loss sometimes interfere with your ability to
communicate with other people easily?

YES 77 NO 27

4b. Does your hearing loss sometimes interfere with your ability to
function in social situations?

YES 53 NO 51

4c. Does your hearing loss sometimes interfere with your ability to
perform your job to the best of your ability?

YES 47 NO 57

5. What do you believe was the primary cause of your hearing loss?

1. Exposure to loud noise 93 2. Ear disease 0

3. Aging 0 4. Illness 0 5. Do Not Know 8 6. Other 3

6. Do you usually wear ear protection (earplugs or muffs) when exposed
to intense noise?

YES 129 NO 71
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7. For how many years have you routinely worn ear protectors in noisy
1 situations?

I0-6 mos 5 10-15 yrs4
I~ ~ 6ms-Z yrs 2i7 ___ 15-2O yrs______0 _____

5-10 yrs 48

/8. Are ear protectors usually available tu you when you are exposed to
intense noise?

2'.rYES 195 NO 5
......

fr.,,9. What is your attitude toward wearing ear protectors?

V .Like 64 Dislike 98 No Opinion. 38

.1 10la. Approximately how many years have you been exposed to small arms
fire?

None 35 3 yrs 10 10 yrs 34 20+ yrs 0
6 mosjjT 4 yrsll- P yrK'iT'
I ytjr _ 6 yrs 26 15 yrs..-4
Z yrs.i9 8 yrs J 20 yrs 0

10lb. Approximately how many years have you been exposed to artillery
- 1 fire?

None .5 3 yrs 9. lys 6 20+ yrs 0
G iW Sj0 4 yrs.. l1 rs2
Ilyr .. 5 G yrs 55 lyrsE,
2 yrsj.3 8 yrsh 20 yrCs T

10lc. Approximately how many years have you been exposed to noisy
vehicles?

Norejj, 3 yrsj__ 10 yrs 49. 2O+ yrs 0.

1yr, 6 yrs 47 1 yrCV

104. -Approxiohatoly how miny years have you been exposed to noisy
1 machinery?

4n 4yrC± 1

1I rj yes 36 15 yrs
2yrj ... yrsl Zo yrs 0K



IlOe. Approximately how many years have'you been exposed to noisy
communications equipment?

None 122 3 yrs 3 10 yrs 11 2+r
6 -T 4 yrs -- 12 -r-- 0 yrs70

1 r 6 6 yrs1 ~ 1 yrs
2 1.rs3 20Bs8yrs 4 2 ys

10f. Approximately how many years have you-been exposed to intense
noise?

Noneý jý5 3 yrs, C) 10yrs, 3 20+ yrs 06 mos, I 4 yrsT 12 yrs~
1 --a yrsi 15 yrs 6

2 yrs____D U yrs - 20 yrs 0

l0g. Summed years of noise exposure:

Less than 1 31 28 yrs 391 63 yrs 1 98 yrs 01 Yr 35 yrs 26- 70 yrsF 1 0 ys
7 yrs-_ 42 yrs-' I11 77 yrj~ 112 yr's~

14yrs ai 49 84yrs, 9 *4yrs o 119 yrs0
21yr . 4 ~ ysyrs 126 yms~Z

5 Im
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QUESTIONNAIRE DATA

CATEGORY Artillery. 12.5-17.5 yrs. SAMPLE SIZE 200

1. What is your current profile for hearing?

H1-1 70 H1-2 26 H1-3 35 H1-4 0 Do Not Know 69

2. Do you believe that you presently have a hearing loss?

YES 111 NO 89

3. How long do you believe you have had a hearing loss?

0-6 Nos 3 6Is-2 yrs 10 2-5 yrs 4

5.10 yrs 42 10-15 yrs9 15-20 yrs I 20+ yrs 0

4a. Does your hearing loss sometimes interfere with your ability to
crninicate with. other people easily?

YiiS 67 NO 44

4b. Does your hearing loss sometimes interfere with your ability to
function in social situations?

{ YES 51. NO 60
-- s -fr wit. yorabltyt

-c. Does your hearing loss sometimes interfere with your ability to
perf•rm yourk Job to the bost of your ability?

YES 39 NO 72

s5 What do you believe was the prim-ry cause of-your hearing loss?

1. Exposure to loud uoise 95 2. Ear disease 2

3. Aging. 0. 4. Illness 0 5, Do Not Know 11 6. Other 3

6.Do you usuwlly wear car prmtection (1earplugs or muffs) when exposed
to intense noise?

.:; .. ,• "•i:,,i "V Y S,. 36 _ NO 64

84.."N -.



7. For how many years have you routinel1y worn ear protectorsin noisy.
situations?

0-6 mos 3 .10-15 yrs 31
6 mos-2 yrFs 15 1-20 yrs 10
2-5 yrs 37 - 20+ yrs 0
5-10 yrs 40

8. Are ear protectors usually available to you when yo~u are exposed to
intense noise?

YES 190 NO !0

~y .Ž;\9. What is your attitude toward wearing ear protectors?

Like 6Dilk 84No Opinion 51

10la. Approximately how mfany years have you been exposed to small arms
/ fire?

None 22 3 yrs, 5 10 yr, 20+ yrs 2
6 mo~s 6 4 yrs ̀ 12yrs." -40

1y~ 6 6yrs 6 lyrs.7
2 yrs 1ý 8 yrs 1 20 yrs 3

.10lb. Approximately how many years have you been exposed to artillery
-V fire?

None 3 3 yrs 3 10 yrs 21 20+ yrs ..
6rMI S 4 yrs F l2yrs 64
Ilyr 6 Gyrs 11 lyvs 8
2 yrs ~ 8 yrs j 120 yrs

10c. Approximately how many years have you been exposed to noisy
. ~. ... vehicles?

,*None 19 3 yrs 6 10 yrs, 17 20+ yrs 2
6f*~ ~ . .mos 2 4 yrs, 5 yrs 48
2yrs~ yrs, 20 yrs

10~ ld. Approximately how many years have you been exposed to noisy
Machiflery?

tioiie 64 3 yrs j.4 10 yrs 920+ yrs 2
.6mos-

7 - 4 yrs5 12 yrs i
I yrV j 6 yrs is y s

~.. ~ yrs .. 5.. yrs 20 yes~

3.5



*~ >... :: e. Approxirmathly how 'many years 'have you been eposd toý, P.91s
communications equipment?

None 106 3 yrs 5 10 yrs 9- -20+ yrs
if6 m~i=2ý 4 yrs--l 12 yrs '1

lyr T_ 6 yrs T __ 15 yrs F,
2 yrs 7 8Byrs 0 20 yrs, 1

10f. Apptvximately how many years have you been exposed to, i ntense:

~ ~ .. noise?

INone 192 3 yrs 0 10 yrs 0 20+ yrs 2

y Q 6 rs'~ 15 yrs 0. >.2 yrs, a yrs. 20 yrsj~

10 lg. Summed years of noise exposure:

Less than 1 3 28 yrs 21 63 yrs6 98 yrs I
1 yrj~~~ 35 yrs~ 70ys4 10yrj.
7yrs~~j 42 yrs~ 77 r ,11 r

14 yrsj49ys.j 8 119 yrs1
. ~21 yr s. 5L 6 yrsJLý 91 yrsj 16 yrsi0

....

A'V..

1'A
.......k



577 .. ... 77

QUESTIONNAIRE:DATA

CATEGORY Artillary- 175??4yrs APESZ

~7 41. What it your current profile for hearing?

".9H-1 Zq H-2__2 H-3 47 H-4 ~ Do Not Know~

2. Do you believe that you presently have a hearing loss?

YES 129. NO__.L__

3. How long do you believe you have had a hearing-loss?

0-6 Mos 4 6 Mos-2 yr's 16 2-5 yrsj...

ii5-10 yrs 5b. 10-15 yr's 13 15-20 yr's 2 20+ yr's 0

I4a. Does' your hearing loss sometimes interfere with your ability to
comi~nunicate with other people easily?

YES 70 NO 59

*.4b. Does your hearing loss sometimes interfere with your abilityjto
~ ~. function in social situations?

YES 5ji NO__

4c. Does your hearing loss sometimes interfere with your ability. to

p erforii your job to the best of your ability?

~ H YES 4  flO_&ý

.,".5. What do you believe was the primary cause of your hearing loss?

1. Exposure to loud noi se__Ul 2. Ear disease 0I 3. Aging Q 4. Illniess j S. Do Not Know J 6. OtherL

16. Do you usually wear ear protection (earplugs or' muffs) wh~on expo~ed* I'...--..* jto intense tnoise?

YES2% NO~j
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7. For how 'any years have you routinely worn ear protectors in noisy
* situations?

0-6 mos ___________ 10-15 yrs 2
~~ I ~ 6 mos-2 yrs N15-20 yrs_ __________

2-5 yrs 4920+ yrs _______

5-10 yrs____________

8. Are ear protectors usually available to you when you are exposed to
~/intense noise?

YES 186 NO 14_

9. What is your attitude toward wearing ear protectors?
Like 67 Dislike 96 No Opinion 37

I-S 10a. Approximately how many years have you been exposed to small arms
I ~fire?*

None 29 3 yrs 10 10 yrs 7 20+ yrs 30
1 6 mo-TT 4 yrs T"- '12 yrs~

I yr 9 6 yr ~ 15 yrs.~
I 2 yrsT 8 yr~~F 20 yrs4

10b. Approximately how many years have you been exposed to artillery
fire?

'SNone 5 3 yrsj 10 yrs ~ 20+ yrs~
6 4. O . si 4 yrs". 12 yrs,-L
I yrj__ 6 yrs 7 15 yrjs
2 yrs 4 8 yrs 1 20Oyrs 5

'1c pproximately how ma ny years have you been exposed to noisy
7 ~C~"SVehicles?

None 21 3 yrs 4 10 yrs 15 20+ yrs 22
6 mos 0. 4 yrs 3 12 yrsY-V
1yr l 6 yrs 6 15 yrs W

2 yrs~ yrs ~ 20 yrs--j%

10ld. Approxiamtely how many years have you been expo,,-c to noisy
machinery?

INowk__XL. 3 ye~sj 10 yrs, 20+ r
Z.:, 4.6 nios_7 4 yrs. 7 12 yrs__jL

I yrj_ 1 6 yvs 1 15 yrs 3fi
2yrs~j YSL 20 yrs~Ir

4'



;Ppft.ximately h'Ow-many Years% vyqu been exposed to noisyj

No ~a 3"yrs 1-A0 yrss, 2.0+ yrsj
VP6 yrsjsr~
30s 'yr Qyrs-j

l~~~~f.~y qprxw~eyo ~na~ ~raveyu ben. exposeO to intense

Nonej~ 3 yrs 0 10 yrsj2 20+ yrs 26 mos., 4 yrs 12yrs 2lyr 3 6 yrs - 15 yrs I
yr_ 82ayrs___ 20 yrs j,

$0~ uma~d. years of noise exposure;

Less than 1 5 -28 yrs 16 -63 yrs 7 98 yrs 17
v r 3T 6 yrs7 70 yrs'-?Y 105 yrs 7
7yrs ~~ 42 yrs--gF 77 yts-TC- 112 yrsTFn
14. yrs. F 49ysT 84 y Sr 119 yrsT_

-21 yr.T66 yrs"-g 91 A~s" 126 ys~



APPENDIX D

RECRUIT DATA

The three tables in Appendix 0 provide the audiometric data for
the 300 recruits. The profile date give the percentage of H-1, 1H-2,
H-3, and H-4 profiles; the pure tone data give the mean thresholds (right
and left ear) at each frequency tested; and the speech auldiometry data
give the mean speech reception thresholds (SRT) and mean speech dis-

A,4,.. criminatlon in quiet scores (right and left ear).

tý R ;
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CATEGORY: Inductees, Ft. Dix

SAMPLE SIZE: 100

PROFILE DATA

H-i: 97% H-2: 2% H-3: 1% H-4: 0%

RgtEar

250 500 1000 1500 2000 3000 4000 6000 8000 PTA

Mean: 5.5 63.5 4.7 4.8 4.3 5.'0 6.6 8.2 9.4 5.4

S.D.:- 8.3 8.2 8.6 8.7 9.3 9.3 11.0 8.8 11.5 9.7

Left Ea

1250 500 1000 1500 2000 3000 4000 C6000 8000 PTA
IMean. 4.5 4.9 3.8 4.2 4.4 5.7? 8.7 9.7 11.1 4.3

4,9 4.7 54 7.8 7.0 7.9 10.3 11.4 13.9 4.8

SPEECH AUD1IOMEfTRY

IRight Ear Left Ear

SRT DISC. R

Mean: 7.0 96.6 Mean: 5.8 97.1

I~ .. : IS.D.: 11.2 .10.2 S.D.: 4.8 7.8
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CATEGORY: Inductees, Ft. Jackson

SAMPLE SIZE: 100

PROFILE -DATA
H 1-1: 98% H1-2: 1% H1-3; 1%t H-4: 0%

PURE TONE DATA

RightEa

250 50110 1"00 2000 3000 4000 600 8000o PTA_

N ;.7 ean: 10.2 9.1 9.1 9.6 7.0 7.2 8.8 11.5 10.0 '8.3

S.D.: 5.8 6ý.0 5.2 5, 5. 80 89118 2448

- K.;.23 00 1000 160 2000, J000 4000, 0 00 00oo PTA

en: 9.0 9.4 9.6 10.0 0,6 9. 3 3.3 13.0 9.1

......... ..U.... .9....6.6 6.3 7,.1 629,95 . t1L. ý13.2 3.AL~

SPEECH AU~I0METRY

Righ1t, Ear 'Left Ear

'/ 1Mean: 7.3 99.4 Mean:, 8.9 95.2

S.D.:4, 1.2Si: .5 . 18
SA:....S.D
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V.. CATEGORY: Inductees, Ft. Leonard Wood

1-5 SAMPLE SIZE: 100

~<PROFILE DATA
/H-1: 97% H-2: 2% H1-3: 1% H1-4: 0%

PURE TORE DATA

250 Righit Ear
20500 1000 1500 2Q000 3000 49 0080 T

'A.Mean: 10.2 6.5 4.4 3.4 3.0 5.6 6.0 9.0 10,5 4.7

S.D.: 7.3 8.0 7.0. 65 O S.4 01.3 .

_________ Left Ear .-

250 500 1Q00 1500 2000 3000 42000 61000 800 -pT

Mear4: 9.8 7.3 4.3 4.0 3.2 5.7 6M, 100 1 1 5.0

I ~ ~ 82 76 7.4 6.7 51.9 77 8.4 12 9.9 6,0

9 ~SPEECH AUDFINETRY

Right Ear La_______

SR W( ISC, SRT DISL.
- 1 i New*r 2.2 98.9 m4an 2.5 9~

1 5,S.D... 1.7 S.. . .
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